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Preface 

This report grew out of research on projected food aid needs in Sub-Saharan Africa undertaken 
by the Economic Research Service (ERS) on behalf of the Bureau for Africa of the Agency for 
International Development (AID). AID selected the 1 I study countries. 

A major effort in the early stages of the project went into assembling a body of data on food 
aid receipts in the study countries. This data base is believed to be unique in terms of its 
quality and breadth of coverage. 

The research work also required an extensive literature review. Included in this review were 
subjects such as African production methods and system, responses to food shortages, and the 
methodologies for estimating f ~ o d  aid needs sf African countries (a field in which research 
is riipidly filling gaps in the literature). 

Cheryl Christensen, Chief, Africa and Middle East Branch, oversaw the preparation of this 
report. The food aid data base was assembled by Bijan Sopasi, University of Maryland, under 
contract with ERS. Country data on production and trade and background information were 
supplied by thc following country analysts of the Africa and Middle East Branch: Stephen 
Maykin for E.~,hiopia, Somalia, and Sudan; Margaret Missiaen for Mali, Niger, and Senegal; 
Peter Riley for Mozambique, Zambia, and Zimbabwe; and Lawrence Witucki for Kenya and Les;ouho, 

The reviewers of the report included, besides the country analysts mentioned above, Gene 
hliathia, Assistant Director, International Economics Division, ERS; Wan~an Ezekiel, 
International Food Policy Research Institute; a team of specialists on food aid and African 
agriculture with whom one of the authors met at the headquarters of the Food and Agriculture 
Organization of the United Nations; and Mary Bohman and Mark Smith of ERS. The contributions 
of Susan Buchanan, Mary Burfisher, Michael Cullen, Elizabeth Davis, Nadine Morenstein, and 
Cornelia Miller to early organization of the data base are gatefully acknowledged. Lindsay 
haann had principal responsibility within the Information Division, Economics Management 
Staff. The support staff responsible for typing the report include Betty Acton, Denise 
h4orton, and Alma Young. 
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Summary 

Nine of 11 Low- and medium-income Sub-Saharan African ccuntries studied by the authors m13y 
face even greater problems feeding their populations if recent trends continue. These 
countries reiy sn food imports and, increasingly, on food aid to meet minimum nutritional 
requirements of their populations. Food production is hampered by droughts which hit about 
once every 3 years. Recurrent food emergencies, such as those recently affecting Ethiopia, 
Sudaz, and the Sahel countries, may cause total food aid shipments in I990 to be five to 
eight times as high as actual food aid receipts in 1081-83.. Improved policies and increased 
foreign exchange earnings could help about half the study countries to satisfy their 
consumption needs from domestic production. 

The authors studied domestic food production and consumption, focld imports, and Il"oc~b aid 
receipts in Ethiopia, Kenya, Lesotho, Mali, Mozambique, Niger, Senegal, Somalia, Sudan, 
Zambia, and Zimbabwe from 1966 to 1983. Using three scenarios (base, optimistic, and 
crisis), the authors projected food availability and food aid needs to 1990: 

o Base. Weather is normal and food production and foreign exchange earnings fo;fs\ir. 
1966-83 trends. Results--Niger, Sudan, and Zimbabwe will meet domestic food needs 
without food aid. Other countries will need food aid ranging from 68.000 tons far 
Niger (9.7 kilograms per person) to 2,621,800 tons for Ethiopia (59.6 kg per 
person) to meet average per capita caloric requirements fully. 

o Optimistic. Poiicy reforms increase producer prices and growing exparrs boost 
foreign exchange earnings. Results--Per capita food availabilities keep slightly 
ahead s f  population growth in the 1 I countries on average. But wide differeras 
appear between coun~ries in their ability to maintain 1981 -83 availability Hetelfs. 
~ v i t h  hlozambique, Ethiopia, and Somalia having large strucrtlrai food aid needs. To 
meet nutritional requirements, food aid ranging from 40,000 tons For Zambia ( 5  kg 
per person) to 2,272,000 tons for Ethiopia (5 1-6 kg per person) will1 be weeded. 

o Crisis. Food production and imports follow 1966-83 trends until 1559, uhen 2 
successive years of drought reduce production by 38 percent below treiid. 
Results--Per capita attainable food at3aiclab:llities in the & i coentries decline to 
70.9 percent of 1981-83 levels. A11 l l  couniries need emergency food sid to 
maintain 1981-83 availability levels, arad even mare to meet aaerage per capita 
saioric requirements. Minimurn tolai:f~od aid needs range fmm 19i,000 tons far 
Zimbabwe (17.4 kg per person) to 3,117,008 tons for Ethiopia (93-6 kg per person). 

Food supplies in the 1 1  countries fluctuate significanrhy because of variable weather., simple 
agricultural teohno'togy, low use of fertiiizer and ocher inputs, and inefficient markets. 
Poor riansprration infrastructure contributes to seasonal and geographical uncerraintv cf 
suppi:;. 

The 11  countries, severely limited in their ability to import fobd csnarnerci~81.;. knave 'become 
even more reliant on food aid. Totlil food aid receipts increased by  a reiatively high 17 
percent per year over the study period. 
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Providing adequate food in Sub-Saharan Africa has become am incre~singly severe problem in 
the past decade. S~lb-Saharan Africa has been characterized by declining average per capit r 
food production and high year-to-year variability. During 1981-84, numerous African 
countries experienced drought and other conditions leading to severe food shortages and, in 
some cases, famine (table 1). The food situation in Sub-Saharan Africa has become a chronic 
problem which will probably continue unless its root causes are identified and measures taken 
to re~el-se the historical trends. 

This report investigates the causes of the food crises in 11 selected African countries, 
analyzes the variability and slow growth in food availability, and examines why domestic 
resources were not adequate tcr support diets and prevent per capita food supplies from 
decIining. In this context. we evaluated the role of food aid *nd made midterm projections 
of food aid needs under different scenarios. 

The 11 countries studied are a sample of z larger population of African countries affected by 
food shortages in recent gears. Not all have been clsnsistent cereals importers in tire period 
studied (1966-83). Some, like Kenya, have been alternately cereals importers and exporters. 
Sudan has consistently exported cereals, but on batance has been a net cereals importer. 
Only Zimbabwe was a net cereals exporter for the entire study period.' Thus, our conclusions 
apparently apply to a wider sample of African countries. 

Average food available in these countries traditionally is sufficient to sustain nutrition at 
marginal levels, with significant yearly variati~ns and uneven distribution among income 
classes, geographic areas, and seasons. Per @#:pita food availabiiity declined in six of the 
countries and stagnated in four others over 1966-83. Per capira calorie availability is 
about 2 percent to 32 percent less than that required to provide adequate nutrition, varying 
more than 10 percent: in any 1 year. When uneven fooddistribution is added to the pataera eF 
h o d  availability, repeated emergency food crises become inevitable. 

For Sub-Saharan Africa as a whole, and the 11 study countries in particular, food pr&Iems 
are rooted in poor food productien. Past governments have neglected the agrisulltusal sector. 
resulting in steadily declining per capita food production in nine s f  the countries we 
studied. In Ethiopia, Kenya, Mali, %fozarnbique, and Zambia, declining per capira food 
production has meant falling per capita food availability, because imports have not 
campensated for reduced domestic production. High production variability that is ass<poiateci 

*The authors are agricuItura! economists in the International Economics Division, - 
Economic Research Service, U.S. Department of Agriculture, Washington, DC. 

"cereals production and trade dats by country are given In appendix tables !-11. 



Table +--Study countries: Acuteness o f  food c r i s i s ,  1981-84 

I Country : Prevai l ing weather Major e f fec ts  : Other in ternal  factors 

I conditions : on food production : af fec t ing  economy 

Ethiopia :Continued drought 1982-84. :Worst famine i n  decade, mre: lnternal  confl3c:. 

:than 7 m i  LIIion i n  famine : 

:risk; 1984 cereal production: 

:f5-20 percent &Low normal. : 

Kenya :Severe drought i n  1983-84 in  :198L-85 cereal production 25:fittmpted coup, 

:main food producing areas. :percent bekaw average. :August 1982. 

Lesotho :Drought 1982-84. :LO-wrcent reduction in  :Cabr anigr-ation t o  

:cereal production. :South Africa. 

Ral i :Drought of increasin j  severi-:23-percent decl ine in 1983 : 

:ty, 1982-84; r i v e r s  a t  record:cereal output, 392% harvest : 

: lows. :even worse. - 

Rozambique :Drought 1984-84. :16-percent reduc t im  i n  :Insurgency makes people 

:cereal output; famine : f lee ru ra l  areas; 

1 :reported regiomli ly.  :farmers do neat plant. 

Niger :li"54 ra iny reason one o f  :Cereal y ie lds  h a l f  normal. : 

:driest i n  century. 

Senegal :Drsu~ht  i n  1982-83; some :lG-percent reduction i~n :Financia? d i f t i c u a t i e s  

: improvmnt i n  19% ra in fa l i l  :food prduc t ion .  :due t o  drop in peanut 

:except F l e w  region. : o i l  prices. 

:Cereal prodlucrion drops :1%0,000 Ethiop%an refugees 

:alarmingly. :am border con f l i c t .  

Sudan :Main crop areas h i t  by :=-percent decl ine in  cereal:InfPux o f  more than 1 m i l l i o n  

:drought; i r r i g a t e d  output :production causes fa& shor-:refugees; in ternal  conf i i c t ;  
:reduced by low r i v e r  ievels. :tages; 5 m i l l i o n  a t  rn'sk. : f inancia l  ciFsis. 

Zambi a :Drought i n  1982-84. :20-percent decl ine i n  f o d  :Financial d i f f i c u t t i e s  
.production. :due t o  Lou copper prices. 

Zimbabwe :Drought i n  1982-84. :Localized food shortages, :Thousads o f  refugees 
:bur d m s t i c  s tockpi t ing aasd:frm Mozambique. 

:food d is t r i lb r r t im programs : 

:psew?t widespread hunger. : 



with the predominance of rainfed agricuiture in largely semiarid environmen%s generally 
creates severe production shortfalls, causing food emergencies once every 3 years on average 
during the study period of 1966-83. Irrigation provides only finited food security: only a 
small portion of Africa's irrigation potential hzs been devefoged, and high maintenance costs 
limit the contribution of this sector to overall food production. 

Varying food production, especially in Ethiopia, Kenya, Mali, Niger, and Sudan, which 
traditionally do not import much, means varying food availability. Varying food availability, 
in turn, increases the propor t i~n  of a country's populafion which is ~ ~ I n e r a b l r !  aa an 
inadequate diet. This situation i s  especially true in countries where the average per capita 
diet is already marginai. 

* 
The potential for increasing food production exists because mat crop yields in these 
countries are 20-70 percent lower than international averages. Technological improvet~ents, 
such as adopting new varisies (as seen with corn in Kenya, Zambia, and Zimbabwe), could 
boost production. Countries with market-oriented agrlrultural sectors have increased 
production as food crop prices have increased. Success in increasing total agricultural 
production (necessarq for both export crops and food crops) will require changes in pricing 
policies and in nonprice factors such as i,iputs distribution, credit, aard marketing 
facilities. 

Les~tho,  Mozambique, Senegal, and Somalia relied on food imports for more than 40 percent of 
their fooci consumption in 1981 -83. Governments'cornmitment to providing food, especially for 
urban consumers, has raised food imports as a share of total imports in all 1 1 countries. 
Therefore, iike most of the other countries in the region, they are faced with tough decisions 
concerning the allocatioln of their scarce foreign exchange earnings to increasing food 
imports. 

In all 11  countries, deteriorating domestic economies, combined with g 1 ~ 3 - l  econrrmic factors, 
have precipitated financial crises. The modesr growth of expart volumes of 1970-82 was 
partly offset Gy an unfavorable trend in world prices which began in the late seventies. 
Prices for major commodity exports, such as tea, peanut oil, and copper, fell by as much as 
15 to 41 percent between 1970 and 19.32. In the meantime, commercial food imports, at prices 
that were nor significantly declining, grew twentyfold in some of the study countries. 

Declining export earnings and rapid import growth led to balance of payment deficits, largely 
financed by external borrowing and depletion of foreign exchange earnings. The balance of 
payments account for the countries as a group changed from a surplus of $179 million in 1970 
to a deficit of $882 million in 1982. As interest rates on loans increased, debt-service 
burdens grew (in the case of Sudan, to h-vice that nation's export earnings). 

Tn these circumsrances, counrries have had to choose between increasing food imporrs and 
increasing nonfclod imports. The general pattern of response has been to increase commercial 

i food i m p ~ r t s  when export earnings grcw. In 5 of the 11 countries, increased export earnings 
led to a higher than proportional ii.irease ;;.. commercial food imports. Countries highly 
dependent on the import rnrrrket (Senegal, Mozambique, Lesotho, Somalia, and Zambia) purchased 
less food progortionalIy, in the face of a food production shortfall, than did more 
self-reliant countries. 

The patterns of adjusting to food emergencies vary by time, by cccntry, and even by region 
wirhin a country. For rural people, personal adjustment strategies include drawing down 



onfarrn grain stocks or herds and substituting famine foods such as wild roots and tubers for 
regular consumption staples. For subsistence farmers living in drought-affected arcas, the 
critical factor is often trans'portation. I.?rban dwellers and others without direct access to 
food production depend almost entirely an access to market resources. Migrants and rl?fugfkes 
depend exclusiesely on the timeliness and effectiveness of relief efforts. 

Given the overall pnor performance and volatility of food production and the inabifiry of 
coun:riez to purchase adequate amounts of required food, external assistance has become very 
irnpc~rtant. Food aid defiveries ;a these countries increased 17 percent per year betvxen 1966 
and 1983. During fhe sixties, food aid was still in relatively small amounts, generaDy Iesx 
than 2 parcent compared with domestic production. However, in the seventies and eighties, 
food aid increased dramatically, equaling as much as 85 percent of domestic food productic~w in 
Somalia (1981) and 96 percent in hlozambique (1983). 

Tnis Earge infusion of food aid averted widespread loss of life, especially during large-scale 
disasters. bfost food aid received during the drought years contributed significantly to 
making more food available. During the 1972-74 drought in the Sahelian countries, food : j 8 r ?  

provided the equivalent of Id  percent of all cereals consumed in Mali, 18 percent in Xiger 
and 8 percent in Senegal. Again, during the drought years of 1979 and 1980 in Southern 
Africa, food aid accounted for 1 1  pzrcent of all cereals consumed in L,esotho, 16 percent in 
h3ozambique, and 13 percent In Zambia. Food aid also added 9 percent and 15 percent, 
respectively, to available cereal: in Sudan and Ethiopia in the 1983-84 drought. During this 
period, food aid also represented a net addition to the recipient countries" resource base by 
freeing foreign currency so that commercial food imports could be increased. Food aid has 
also heiped reduce political pressures on governments during severe food shortages. 

Many ways exist for assessing short-term foo-3 aid meeds. Most of these ways incorporate 
current estimates of food production and financial resources. Such methods are useful in  
determinifig food requirements in a particuiar year, buc they cannot integrate these 
assessments with discussions of long-term policy impediments to increased production. These 
methods do no: very effectively indicate the chronic portion of food needs nor the additional 
emergency needs. For this study, we developed a medium-rerm forecasting model which 
complements short-term at?llyses by incorporating market behavisral refationships and by 
separating the effects af chronic and emergency factors under differens scenarios. 

Many African countries cannot provide adequate food from their own resources; with growing 
population pressures, these countries face grave problems. Dependence on relief aid is 
expected to grow in the years ahead, and food aid may be called upon to play a crucial role in 
preventing per capita consumption from declining further. 

e 
Our analysis suggests that if historical trends continue, per capita attainable food 
availability will decline in all but three of the countries, Niger, Sudan and Zimbabwe. Total 
food aid must reach about 3.1 million tons by 1990 to prevent the z n s u n t  of available food i>er 
person from dropping below recent levels. That total aid will contribute about 13 percent or' 
the a.s7erage amount of food available per person in 1998 compared with 8 percent in 198 f -83. 

However, improved policies (consistent with a 3-percent annual increase in real produx 
prices) would increase food production, according to our analysis. If the improved proL a -2 

is combined with the removal of foreign exchange constraicts (assuming that foreign exchange 



earnings rise 5 percent per year) over the remainder of the decade, chronic food gaps woulld 
narrow. Under these circumstances, Kenya, Niger, Senegal, Sudan, and Zimbabwe shcluld :satisfy 
their consumption needs at  the current level from their domestic resources, 

Even with better production performance and improved foreign earnings supporting increased 
food imports, food supplies would be less than nutritionally adequate. Adequate nutrition 
implies chronic food needs in all I1 countries; even assuming fair distribution of food 
supplies, the aggregate need would still amount to about 4.6 milinon tons (Eahiopia 
accounting for about half this total). 

The effects of variable weather, especially when inadequate rsinfall leads to a long period 
of drought, say 2 years, is much harder to offset than continued historical trends. With the 
poor performance of thz food production sector, and the financial constr&nts facing imports, 
the effects of future production shortfalls woulld be severe and the recent widespread 
starvation could be repeated. Ira 1990, Ethiopia's food aid needs wou!d double to 3 million 
tons just to naintaiii consumption at recent levels. In ail study countries1 the need for 
emergency food aid would grow 8 0  about 3.6 million tons in 1930. 

Given the growing need for food aid (even under the best circumstances), the question is 
whether significantly larger quantities of aid will! actually benefit the neediest intended 
recipients. Weak distribution infrastructures and inefficient relief managements must also 
be considered. Food aid can improve nutritional levels and ease poli:;cal pressure on 
govermmenPs. I-fswever, to improve food availability in these coiln~ries over a long-term 
period, self-help measures must promote agricultural production and policy reform. Fcod aid 
could phy  an important role in this phase as an addition to the resources of the recipient 
countries for development projects, if its role is well defined and targeted. 

Food Availability 

The main features of the food supply and demand situation for the I I sfudy countries as a 
whole are the following: 

o Low longrun average per capita food consumption in quantity terms iezving litrle 
margin for absorbing supply shortfalls without human disaster; 

~ o Calorie intakes in most cases well below established norms for adequate nutrition; 

o Significant yearly fluctuations in taod supplies because of a mix of physical and 
economic rezsons; 

o Uneven distribution of food sttasec.il:y, geographically. and by population and income 
group; and 

o Great and continuing pressure on food supplies because s f  high pspuEation grsovhh 
rztes, even in those countries, like Zimbabwe, that seemed until recently relati~eiy 
immune from food shortages. 



Dsflnrieions 

We take food avaiiability to be identical with effective &.nand for food, in contrast with 
some authors wha :,use food availability in the sense of' aggregate supply, factoring in 
separately the question sf ability to pay for food. Thus, in  our terminology, if countries 
or households do not have the rneagls to acquire food, that food is not available to them. 

Data on per capita b o d  consumption are, for the most part, sparse and unrepresentative in 
rhe study couiltries. However, a fairly reliable picture of h o d  availability can be obtained 
throtigh collection and analysis of data on comporrentss sf food consumption which are 
measurable. We will use a number of precisely defined terms to describe these components: 

o AvaiBable food production: The principzl element of food availability is available 
food production, which i s  the par; of total domestic food production allocated to 
human consumption {waste, seeds, and rrnimal feed are subtracted), 

3 Pmptbrts: After dclnies'tic food production, food imporas rank as the second important 
conrritru"aor to f j  '3d availability, Far our purposes, food imports will be synornymaus 
with csmmerciai food imports. (Food aid wiPI be considered separately.) 

o Changes in stocks: Changes in central stocks, which are managed by governments, are 
also considered in deriving the quantities of fcod availability. These changes do 
not include changes In vi!Page and onfarm stocks and unrecorded food substitutions 
in t5e diet under pressure of food shortages. These two factors combined can make 
up a difference equaling about 15 percent (the average coefficient of variation of 
food availability from trend for all countries) of total short-tern consunptioln. 

o AttainaLle food availability: The sum (with the a=ipropaiate signs) of available 
food production, imports, exports (if any), and charges in stocks is called 
attainable food avai1abi:ity. This is the part of food availability filled by a 
country3s use of its own resources. 

o Food aid: Fmd aid is defined to be food received by a country on grant or 
concessional terms for purposes OF rneeting its food needs. The role of food aid 
varies through time and among ceurrries. 

o Emergency food gap: Sometimes the purpose sf food aid is to address t3e emergency 
food gap and it is called emergency food aid. The emergency food gap is due to a 
sudden and unforeseeable decline in attainable food availabiiicy that requires 
special foreign assistance. 

o Chrctnfc food gap: Sometimes the purpose of food aid is to fill the chronic food gap 
and it is called structural food aid. In general, structural food aid is assistance 
in the form of food provided to countries with insufficient domestic resources ta 
meet foreseeable food needs. 

We centered this study on cereaIs availability as an indicator s f  food availability. 
Governments are more concerned with the availability sf cereals than with that of other f'cnods 
because most noncereal food items in the diets of these colamntries are home-produced or 
locally traded, with only limited qwntities entering recorded trade. Therefore, when 
prssducrion declines, shortfalls in noncereal foods aIcn must be Fi1Led by imports or food aid 



of cereals. In this situation, the proportion of cereals in the diet may be expected to 
increase in order to maintain overa!I consumption levels. 

While cereals play a predominant part in the diets of most African countries, there are 
variations across countries. In the i l  study countries, the proportaon of cereals in total 
food cc~nsurnption as a source of calories ranges from 34 percent in Mozambique to 76 percent 
in  Lesotho (table 2, cot. 1). Cereals contribute more than half the calories in the diet in 
9 of the 1 1  countries 2nd cel -als production is closely correlated with the production of 
other types of food (531.~ Therefore, on the! whole, cereals remain a reasonable 
approximation foi measuring food availability in these countries. 

Longrun Low Availability 

Low per capita food availability has persisted in the study countries because of combined 
stagnant food production and increasingly high pogul,ation growth rates. Sub-Salhxan Africa 
as a whole has registered a steady increase in population growth rates (2.1 percent per year 
in 1950, 2.7 percent in 1965, and 3.1 percent in 1980), which is a key element in the 
situation (59).  

In aggregate quantity terms, food availabilities increased En the study countries at rates 
varying from 0.5 percent anw~ually in Mozambique to 5 percent in Somalia (table 3, col. 41, 
With negative annual food production growth rates in some of the countries, commercial 
imports and food aid receipts made up the difference. All but two of the countries had 

21talicized numbers in parentheses identify literature cited in the references at the end 
of the report. 

Table 2--Per capita caior ies awaitable frm cereaPs 

: Contr ibut ion of : Dai ly  ca lo r i e  a v a i l a b i t i t y  
:cereals t o  calorie: 1966-68 : 1981-83 :Percent of m i n i m  caloric requirement 

Country : consupt ion  r : 19M-a : 1981-83 : 1983 

Es'i I opi a 
Kenya 
Lesotho 
nat i 
30zambiq~ie 

Niger 
Seregal 
Sbma i i a 
Sudan 
Zambia 
Z i  jnbabue 

: Percent 

68 
545 
76 
72 
34 

Source: Cob. 1: ( 2 3 ) ;  cots, 2 - 5 :  caQculated %ran appendix tebtes 1 ' 7 ;  col. 6: World Bank 
es: ;mares. 



positive growth rates of commercial imports between 1966-68 andl 198 1-83 toable 3, c.~!, t), 
Sudan exported sorghum consistently, but on14 became a net cereals exparter in 1980-$3* 
2irnbabut.e"~ negative growth rate of  imports is partlv explained by the fact that it bas 
norm~Ily been a net exporter of corn, but in recent years its export5 have fallen off, Foad 
aid grosth rates increased in all I I study countries (table 3, col. 3). 

The extent ~f nulritionai adequacy is measured in terms of per capiia calorie avail;zluili~y, 
which tells a great deal about a country's food situation when compared aver time and with 
other countries. Calorieb provided by cereals are measured against the norm established by 
the Food and Agriculturt: Organimtion of the United Nat~ons (FAIO) of 2,340 calories per 
capita per day. Calorie supplies from cereals are based on FA0 food balllance sheet data (23). 

The calculated per capita calorie availabilities are shown in C O ~ U P P D ~ S  Z and 3 of table 2 and 
the percentages of requirements represented by these a\lqai8abilities in columns 4, 5 ,  and 6." 

3~ecause or the diffisn,lt> of tracking refugee mlovements across borders over time. no 
attempt is made in this study to adjust popumarion data for refugees. Refugees are an 
especially important fsc:or irm the populations of Sudan and Somalia, where they numbered 
1,094,000 and 550,000, respective1 y, in 386 (89)- 

Tabte 3--Growth sates and coefficients of variat ion: Amilysis of time series data, 19~$-83' 

AmuaQ growth rates cb- - Coeff ic ients sf w a ~ i a t i m  o f - -  -- 
: F& pro- : 

: Food :Cor~nnerciaB: Fad : F a d  : F - k t i i m n p h u s :  IF& 
: psocluction : fod : a i d  :evaiLabiln'ty: p r d w t i m  : camerciat  :availiatnkCty 

Country : amports : t imports : 

Ethiopia li - 5  5 -9 24.1 1.8 12.0 I l.9 12-8 
Kenya 1.9 13.8 6.5 3.6 10.5 8.0 13.7 
Lesotho -2.4 112.0 8-72 2.5 25.4 20.1 19.7 
Hat i - - 5  12.8 9.5: .8 12.5 12-3 7.2 
Moza&ique -2.8 7.3 9.8' -5  13.8 11.4 90.8 

Niger 2.3 15.0 8.33 3.0 19.7 18.6 15.Q 
Senegal . 5 4 - 0  7.2 3.3 29.2 16.7 8 - 3  
Somatia -6 90.8 X.2 5 - 0  $2.0 16-5 t9.B 
Sudan 4.2 - 1.6 18.6 2.8 19.2 18.3 16.5 
Zanrbi a 1.1 6.7 40.8 2.4 14.7 13-7 1B. k 
Zinrbabe 3.0 -5.6 &A 2.5 27.3 25.9 5.2 

A = Mot applicabte because of short sesies. 
cereats combined. 

21972-83. 
%969-83. 
41976-$3. 
5~verage weighted by $083 population. 

Source: ts ls .  3 - $ :  appelrlldix sables 7 - 1 3 ;  cots. 5-7s aplrxcaix table 12. 



513;; dnd u511oambiquc. people had avsjkaibfe an crqft;rzage far fewer calories in 1981-83 than 
required. 'CVorld Bank estimates far 198 1 are higher for most of the I t countries (cal. 6); 
g;ne reason may be that the full effects of rhe draught had not fully affected per capita 
calorie supplies as early as 1981. The undernmcritiow which is s function of pavesty is 
seltf-evident, bur how low can the nutritional level decline befare mass starvakid~n resulits? 

Based on F A 0  reports, there are different degrees of malnutrition, ranging f r ~ m  mild to 
fatal. A healthy person can lose one-fourth of total body a~eight without permanent br~dy 
darnage; when weight loss increases beyond that point, however, a person is more slmsceptlbQe 
to illlwess and life becomes precarious. The average energy use f<ir an African male adult 
without doing any exercise is estimated at 1,300 callorles per day, which is 50-55 percent of 
the ~equired Pevel. At this stage, the person is low on energy and sleeps; and rests mask of 
the time. If food supplies increase, for examplie as a result aif a new harvest. the persan 
can regain energy without suffering permanent damage, But if the calorie-deficit- diet 
continues, definite signs of starvation will appear. Of course, deficiency in one particuli2r 
measure, calories, gives an oversimplified picture, because a diet is seldom deficient in one 
nutr~ent alone and sufficient: in all others. Disease, high mortality rate amow3 children, 
and llow average life expectancy are prevallent in aII. the study countries (table 4). 

High Variability of AvailabiEity 

The availability of cerea%s in these countries wries greatly from yeas to year. The 
instxbility of food availability is measured by coefficienas of variation. The data h r  the 
"r study countries were adjusted for trend. The results show considerable variabitity in 
availi~bility in the period 1966-83, ranging from 5.2 percent in Zimbabwe to 19.6 percent in 
Somalia (table 3, caI. 7 ) .  In 8 countries sup of P 11, the coefficients af variability 
exseeded 18 percent. The overaliY average CBC caefficient~ of var~abiliay for the It 1 countries 
\gas about 1.3 percent. 

: L i f e  experctanry : wontalisy rate 
at bir th : Infant ageai 

Country : Male : Female : wder 11 year : CFri Od a$& 1-6 

---. Years- - - - 
Eth icp ia : 43' &?I 74% 37 
Kenya : 55 59  8 1 I& 
Lesotho : 51 55 109 T 4 
Plat i P3 47 148 -a 

3 I1 
Hczambiqce : 44 57 F 09 T6 

r; i ger : L 3  c7 139 28 
Senegal : 44 47 1 LO 28 
SowaB i a  : 43 46 142 30 
S d a n  : 47 49 117 79 
Zami a : 49 5 P 1 ~3 f 9 
Zi*b~ie : 52 63 69 

- 
d 



Food availability varies greatly in the study countries because most foad production is for 
home consumption. The high correlation between production and consumption levels, therefisre, 
transfers most of the production variability to the consumption level. Although commercial 
imports and food aid might have been used to reduce the fluctuation in food availability, 
food availability varied more in Ethiopia, Kenya, Somalia, and Zambia than did food 
production. The high variability of food availability may be the result of one or a 
combination of many factors, such as untimely decisionm~lcing on imports or requests for ?mad 
aid, delays due to in-country logistical problems, and financial problems leading to untimely 
importing procedures. Stock changes are expected to reduce annual fluctuations in 
availability. But the low level of stocks, in general, lewes a considerable fluctuation in 
supp1y in most of the countries (fig. 1). 

Elsen wirh  a significant increase in imports, overall attempts to increase per capita foad 
?\silah?ilit> have not been very successful. In 6 of the 1 1  countries, per capita 
,:tailzSiliry declined beaween 3966 and 1984, while in 4 onhers availability did not change 
z i~ ln i f i can t iy  (table 5, co:. 13. Only Somalia had a significant positive growth rate of per 
cspita availability. This may be partly because Somalia was the largest recipient of food 
?id on a per capita basis from 1979 to 1982 because of its large refugee popuEarioln. 

?'he combination of stagnanr or declining per-capita availability in all countries (except 
Somalia) and high variability is a major concern. This combination implies that food 
availability wit! probably fall belor- . end quite frequently, and this situation will probabrry 
squeeze consumption and lead to a lcood emergency in the absence of other measures. 

Fzgure a 

Variability of Cereals Availability, Zambia and Zimbabwe 



The extent and probability that acruat per capita availability wilt fall below trend have 
leen calculated on the basis of our data for the period 1966-83 and are shown in columns 2 
ind 3 of table 5. Comparing the two probabilities (a shortfall in food availability of 0-5 
3ercen: or of mare than 6 percent) indicates that in six countries the likelihood of a fall 
.n food availability sf 6 pieacefit or more is significantly higher than that of ii smaller fall 
,f 0-5 percent below trend. 

In Mali and Mazambique, for example, the probabiliti~: of a &percent or greater fa11 are 
3nly 1 b .2 percent and 22.3 percent, respectively. So sm; :I a fall, however, wiouId have 
;evere human consequences because of the vulnerability of their populations to malnutrition. 
In both of these countries, the per capita daily caloric intake is already only 68 percent of 
the recommended minimum. 

Uneven Distribution 

Our study countries are characterized by bw longrun average food availability and high 
variability of food availability. However, fbr those concerned with the adequacy of food 
supplies to feed people, there is another dimension to food availability--uneven distribution. 

Available food is distributed unevenly primarily because income is unevenly distributed. In 
Africa, surveys of household budgets and food consumption based on the same sample of 
households are rarely at hand. However, the data compiled by keutlinger and Selowsky, an 
aggregate survey of different African countries, showed that per capita income of 77 percent 
of the populaticn was below the average (46). The coriesponding nutritional level showed 

Tablle 5--Per capita grovrh rates and probabilities of av itability 
shortfaLL: Anaiysis of time series data, 19166-84 $ 

:Food availabii'ty: Probability of avaiLabiLity shortfakt of-- 3 Country : growth rate : 0-5 percent : & percent or M a e  
: k t w  trend below trend 

<'E 1 (23 (3) 

E Coefficient - - - - - - - - -  Percent - - - - - - - -  
Ethiopia : -0.65 0 33.4 
Kenya - ,113 11.2 33.6 
Lesotho' -31 5.6 38.9 
n a ? i  -1.68 50.0 l d  -2 
~ozambique : -2.72 27.8 22.3 

Niger -23 '11.2 27-8 
Senegal .59 38.9 22.3 
Somai i a  1.52 33.4 27.8 
Sudan -98 22.3 33.4 
Zamia - -65 "6.7 38.9 
Zimbabwe : - -78 33.4 117.2 

Atb, cereals conbind .  
Regressicn coefficient of time trend. 

Source: Calculated from appendix tables 11-11. 



rhaa per capi~a  csmsurnptioin of  30 percent of the population \vas 15 percent below the aaerage 
(2,150 calories per day) and consumpeir~n of 32 percenr of the pcrpufaticn was 3 ps-xsent bein\+ 
the average. The highest income group, representing 4.5 percent of the population, concus;:cd 
2,9778 calories per day, 28 percenr higher than the average (fig. 2 1 . ~  

Given uneven distribution of calorie cansumps!on, a 5-percent decline in average per capir:~ 
food availability ( a s s u ~ i n g  a direct transfer to all income groups) implies that 20 percent 
sf  the fowest income group would fall 20 percent below the current average. Aterage  
consumption FOP countries like Ma42 and Mozambique is significantly lower than the reqt~isea 
level, so the: impact of even a 5-percent shortfall can be severe. 

'~eutlinger and Selowsky are csi~cerned with cross-sectianaE unevenness sf income 
distribution. There is also a time dimension ka this unevenness. That is. when draught hi t s  
and crops fail, Food prices rise, diminishing the purchasing Fowsr fiF those dependent c l ~  
markets for their food (including livestock herders, who suffer doubly from rising cerern! 
prices and falling prices for their animals). In Sen" terminology, consumers suffer a ivss 
of exchange entitlement of their money, making theem more susceptible to Pnade~*a>-? t'e~od 
intake (44) .  

stpibution of Calorie Consumption in Africa 

Caiories 
3.m 

Per capita requirement 

2,000 
Mean per capita consumption 



I Apart from income, other group distinctions afrect nutritional satus. An FAO repore on 
- nwtritia-nal status in Ethiopia indicates that about 10 percent of the Ethiopian population, 
9 r n ~ s t ! y  children, suffers from extreme undernoarrishrnent. The Erhiopian Mirnisrry of HeaBtl~ 
1 gave slightly different figures showing that the nutritional status of at least I2 percent of 

thr adult populratior? is below 70 percent of requirement and over 40 percent of cBri!dren in 
i any community show some degree of malnutrition, with 10 percent: being severely affected. h 

? 1980 nutritionat survey covering a sample of Ethiopian urban areas round that average calorie 
; consumption was 67 perctaflt of req'~i:ed level, ranging from 57 to 96 percent of requirement. 
;g 
E 
r Regfonz'i differences in production and consumption influence food supply levels. An example 

of the former is given in table 6. Many of the governments' efforts in coping with f ~ o d  
i crises are deveted to svarc&rming the geographical discrepancy that often exists between food 
] surplus arens and food deficit areas. Areas where there exists clear evidence of lack of 
f adequate food availability in four of our countries are shown in figures 3-6, and drought- 
i prone areas in a fifth are shown in figure 7. 
: 

In the SaheE, nerders have been ideratified as the first group falling victim to droughx 
because their normal pattern of ph~duet i i~n  depends critically on time!y arrival of the 
rains. in ~jmes of drought, nomads are forced to slaughter their animals f o r  lack of pasture -. or water. I nis situation in  turn increases short-term meat consumption. However, milk 
avaihbl i ry  in succeeding years deciines drastica!ly, affecting nutrition. For a country 
like SomaIia, where as much as three-fifths of the popuiation depend for their subsistence 
and income on nomadic livestock grazing, the maldistribuaion of food resalting from 3 risAi\ 
norms! paitern and type of produceion becomes serious. 

. . 
Xuiritranists have long pointed oci  Ifpat nutrient availability for subsistence farmers varies 
sessonally. Relatively few studies are available on food c~nsumprion.  nurri~ioaai stzitus 
na?d hbor  ~ r ~ d u c t i v i i y  during the "'hungry seasonw =hen hone-grown produce is minima; or 
entireIy unavailable. A few viliage studies in West Africa have suggested weight losses for 
adulrs of about 10 percerat during the hungry season, which is also the season of peak 
agriculrurai labor requirements. One important finding by Hasw-ell (comparing her t v i ~  surLe) s 
of I953 and 1975) is that rural people during the 20 years' interval became more vulnetabie 
<tiring the hungry season because a larger percentage of the calories consusned by f3rnily 
members are now purchased (29) .  

TabLe 6- -Ethiopia: Per capita cereais pr&ucrion by region, 1978/79 

Region Per capita cereais p r d x t i o n  (kg) 

Ars i 
Bale 
& a m  Gofa 
Go jam 
Goncer 
Harerge 

I ! u b a h r  
Kef a 
S h e w  

Source: (27 ,  tabte 1 3 ,  p. "22).  







F w d  ptodr:ction in the I I study countries is primarily oriented to subsistence. The most 
important cereals -reduced are millet and sorghum in Mali, Niger, Senegal, and Sudan; corn 
and sorghum in Somalia; corn in Kenya, Lesotho, Mozambique, and Zambia; corn and wheat in 
Zimbabwe; and barley, corn, sorghum, teff, and wheat in Ethiopia. 

Trends 

Food production, while increasing at an aanlral rate of 1.4 percent (table 3, col. I ) ,  did not 
keep up with p~pula t ion  growth in 1966-83. Up  to the early seventies, per capita food 
production stagnated in most of the countries and began to decline in the latter part of t h e  
decade. This situation is the principal factor underIying uncertainty in food availzbiliay 
and overall poor economic performance of the countries. The food production crisis is 
reflected in the two t r e ~ d s  of area and yield performance over the  past two decades. 

Area 

Part of the changes in output of major crops in  the period 1966-83 was due to changes in  nren 
planted (sable 7). Whife additional land was available for food productfsn, area expansion 
for most cclur?,rr!es meant bringing into production marginal Iand wit11 iower productivity and - more ~ncertain rainfall, implying lower, more variable crop yields. i hus, we can conclude 
that althsugh the agriculture or" the study coun~ries is generally extensive, iilprats and neu- 
technology have nor been much used. 

The large positive growth rates for area of craps in Sudan can be artribufed ro heavy Saudi 
Arabian investrneni in the country's large mechanized farms in reCerLH Y ~ Z T S .  In Etfiigpiii. 
Lesotho, Mali, hlfozanbique, and Senegal, area for most major crops apparently declined. In 
Lesotho, the f ic t  that returns lo h rming  are far less than wages earned by working In the 
mining secror in Struth Africa remains a sigaificanr factor behind the migration s f  rural 
labor. In hlozambique, internal zsnfiict and lack of incentives for farming. inclgding lack 
of sonsssmer goods avsilabk in markets, were. the main features behind the out-migration crf 
labor firom the agricul;ural sector. Pa the Sahelian ceitnrries, as in most of :he a h e r s .  a 
smnbination of rural-urban migration, lack of farming incentives, and encroszhing deserts 
were the principal explanarions of the trends. 

Yield 

. . 
Though our yield data are especially weak, only Lesotho and Ethiopia had significant pornil\-e 
yield grow~h rates for their major crops during 1966-83 (tabie 7). In other ccun~tries, ).ields 
eitherstagriared or declined over rhe same period. 

The one notable exception in ferms of yield for a major crop Is t-vheat in Zinzbabwe. \vhere 
average yield increased a: the  rate of 5 percenf per year from an already high base. 

- .. 
This reflects the facr ehat wheat production has been supported in Zimb3bu-e E T ~  i ~ n t  i ~ . . i t h  SiZ 

import substitution policy, stimulating pi x iuc i ion by keeping prices high and pro: iding 
back-up services 2nd credit. Wheat in Kenya, Sudan, and Zimbabwe is prodti::ed by con:n:cir:ini 
farmers ip., irrigated areas, in contrast to the prevalence of subsistence and rainfed farming 
for other crops. 



Table 7--Area and yield indicators, 1966-68 t o  1981-83 

: Ann~al growth rates : YieCd range : Rat io  o f  m a n  
Country and : y i e l d  re 

c o d i  t y  : Area : Yietd : High : Low : Mean : world averaqe 

- - - - -  Percent- - - -  .---- Tons per hec ta re - - - - - - -  - Ratio 

Ethiopia: 
Uheat : -3.17 4.81 1.39 0.73 0.93 0.56 
C o ~ n  - -94 5 -05 2.02 1.00 1.28 -46 
S o r ~ h m  : - -58 3.74 1-62 -79 1.03 -83 
Barley -50 5.04 1 -50 -75 -97 -52 

Kenya: 
Wheat -97 .45 5 -76 1-17 1.52 -92 
Corn : 2.08 -34 1.76 1.04 1.32 -47 
Sorghum : - .05 - . I9  1.12 .89 1.07 -86 

Lesotho: 
Wheat : -8.78 6.36 2.15 -23 -98 -59 
Corn : -3.35 .5 i 1.58 -42 .87 .31 
S~rghum : -2.05 - -29 1.45 -28 -79 -64 

Wali : 
Corn : -1.01 -2.46 1.11 .53 -76 .27 
Rice - -27 -32 1.55 -66 1.03 -42 
M i  1 Let -28 -1.36 -73 -47 -59 -84 

Mozambique: : 
Corn - -94 -1.68 -78 -44 -59 -21 
Sorghum : - 1  -10 -1.87 -92 -50 -69 -56 

Niger : 
Rice : 5.15 -1.38 2.75 .96 1.93 -79 
Hil'Let : 3-53 -1 -56 -56 -31 -43 -68 
Sorghum : %.I8 -1.89 -65 -28 -42 -34 

Senegal : 
Corn : 1.78 7-27 1-11  .6! -84 -30 
Rice : -1.83 -.50 1-62 .6$ 1.28 -53 
M i  t Let - -85 1 .67 -87 -35 -55 .87 

Somalia: 
Corn : 1.43 1.39 .99 -50 -81 -29 
Sorghun : - 1  -01 0 -68 -35 -48 .39 

Sudan: 
Wheat : 4.39 .6C 1 -46 -72 1.13 -68 
Corn : 5.92 -1.37 1 .b3 -42 -62 -22 
M i  t Let : 4.76 -1.84 -63 -29 -43 -48 
Sorghum : 5.37 - -73 1-00 -63 , 75 -61 

Zambia: 
Corn : 1.45 .20 1.05 -65 -99 -32 
~ 4 i  l l e t  -30 - -96 -67 . LQ -57 -30 
Sorghun : -06 -1.60 -69 -63 -59, -48 

Zimbabwe: 
'&eat : NA 5-00 5 -76 2.25 3.88 2.36 
Corn : 5.02 -2.05 2.51 -76 1.65 - 59 
Sorghm : 1.2L 1.02 -66 -29 - 54 -44 

NA = Not applicable. 

Scurce: Calculated from ERS data base. 



In Lesotho, the positive growth ir, yields of all crops coincided with a 50-percent decline in 
area under ma-jor field crops during 1966-83. As marginal land was allowed to go out of 
production, use of i ~ p u t s ,  fertilizer, and tractors increased substantiafly, increasing the 
returns per hectare of land. The positive growth rate in crop yields in Ethiopia is 
somewhat questionable, given the quality of the available data. However, even with high 
growth rates in selected countries like Ethiopia and Zimbabwe, crop yields are still 
generally 20-70 percent lower than the world average. 

Structures Rooted in History 

The  trend performance of -these cou~~ t r i e s  in terms of agricultural and food production is 
intimately tied to tlne structure of their agricultural sectors. In part, this structure can 
be explained in terms of the history af the colonial system of which they formed a part. 
Atosr gained their iildependence in the sixties, with she exceptions of Ethiopia, which has 
alwzys been independent (except from May 5 ,  1936, to May 5, 1941, when it was annexed 30 

!tall-), hlozambique (1935), and Zimbabwe (1980). The rnaxi~nuip~ period for ezsnomic refoinss. i f  
any, in which to evolve has been 25 years or less. 

During the Bri~ish and Portuguese periods in East and Southern Africa, dualism was the main 
feature of the economy. Modern sectors, either mining or agriculture (especially the 
exporting of cash crops), s e r e  run by firms cantrolled by foreigners. On the one hand these 
was a distinct commercial sector (large farms, urban industries, and services). and on the 
other a peasant seczor contributing little to economic growth. 

In the French Sudan (now Mali and Wiger) during rhis period, the mercantile economS ~ 3 ' ;  

developed to cater to the needs of the colonial goi7ernment. Export crop cultix7ation, 
however, fitted into the system of rotational bush fallow and was, therefore, part of the 
b~minrtnt  smallholder pattern of agriculture. Even the ambitious irrigation scheme 
established by the colonial government in Mali and placed under the authority of the Office 
du Xiger. developed from the thirties onwards, operated on a smallholder basis. O ~ l y  after 
independence did state farning expand in rhis scheme to an:; extent. Colonial rule stirnu1;ared 
urban growth; but conservaii\~e colonial fiscal policies limited public expenditures. and the 
centers of goxernrnent did not grow particularly large. Thus,  agriculture even under cofowja! 
regimes remained rooted in subsistence farming.5 

After being Iecked for many years into economic patterns constructed to serve external 
interests, these countries emerjied into independence with an inadequate economic 
infrastructure. Limited educational levels and low standards of ive:l-being and health csr r  
are important reasons for low labor productivity. Low labor productivity, in turn, firnits 
agricultural and food production. Economic difficulties have been compounded by politizal 
instability and natural disasters. 

In these countries, internal conflict stems from cultural and linguistic diversity, making 
national colwsollda~ion very difficult. Since borders sometimes cut across ethnic lines. 
border disputes are a fact of fife. The share of rnilirary spending out of public expendirkre 

 or a description QF agriculture in the colonial period in these countries, see (4, 26, 
28, 38, 40). For a good discussion of the impact on farming and herding populations s f  
social and econornk change in a historical context, see (4). 



increased significantly after independent?. Statistics on military spending for Ethiopia, 
~ ~ m a l i a ,  and Mozambique (all with cor.~inuing wars) are not available; however, in  Zimbabwe, 
senegal, and Sudan, 20 percent, 16 percent, and 14 percent, respectively, of total public 
spending was allocated to defense in 1981. 

Resource Use 

The great vc:iabifity of the African environment subjects agricultural produceion irs turn to 
great variability. Drought, in particular, has played such a major role in causing repeated 
food shortfalls that ~t deserves treatment in some detail. The Sahel drought of 1968-73, 
poor yeas starting in 1977-78 in the Sahel and northeastern Africa, and 4 years (1980-83) of 
drought in much of the African continent constitute a Formidable record. Even more recenrb, 
1984 and l9X5 were drought years in one or more of our study countries. The fact that 
drought yem recur periodically is apparent from figare El, which shows annual deviations 
from the "tong-term" (1941 - 198 1) mean (362 mm) of rainfall observations at Ef Obeid. Our 
calculations, based on the last two decades of rainfall data, show that the expecied 
occurrence of drought in a given year was 30 percent, meaning drought can be expected about 
once every 3 years. 

I Semiarid Tropical Environment 

A 11 these countries, except Leso~ho, are in the semiarid tropics, a fact that creates special 
~..u-oblerns for the agricultural sector. The cropping season is compressed into a very short 
period and the residual soil moisture tends to evaporate (fig. 9). The beginning and ending 
of rainy seasons and the distribution of rain in a given geographic area vary greatly each 

$re 8 

Qkidl, Sudan: Long-Term Rainfall Pattern 



year. The range of crops and crop varieties suited to growing under these csnditians is 
relatively narrow. The semiarid nature of  the environment alssl affects Izvestock pssducraan 
Livestock production depends heavily om pastures, and pastures depend on raibfifaEPI, In 
Somalia, and to a lesser extent in Sudan and the Saheliam countries, flsree-fifths of the 
population depends on nomadic livestock pr~ductian. 

The soils of these countries are, on the whole, light, porous, and shallow, wiih nr"oor 
moisture retention capacity. Soils in semiarid West Africa typically have about hell' the 
organic matter and water retention capacity of semiarid tropical soils in Souah Asia. The3 
are chemically and physically very fragile. Aside from moisture Boss, the3 are sub-iect ria 
leaching of nurriects necessary to crop production and to erosion caused b!  SO^! C ~ M P C ~ C F ~ O ~ ,  

surface crust formation, and rinnsff (36, 39). Only in the highlands of Kenya and Ethiopia 
are there to be found szndy loam soils with high organic matter content, g o ~ d  SbKuCturd*, and 
high rnsisrlare retention capacity. The vertissls of  the Gezira in Sudan and the basaltic 
soils of the !owveld ir Zimbabwe, highly fertile with efficient irrigation and drainage, 3r2 

the exceptions. 

Labor 

Population density is generally Isw, except in areas like the Kenyan highlands where i t  is 
reaching the carrying capac-ty sf the lacd. Firnily members pro~ide most sf the labor in 
agriculture, and demand for labor is highly seasonal. Shortages of Iabor thetefore 
constitute a major bslltIeneck to producti~n (12). 
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Rural Isbor shortages have been aggravated by urbanization and in some countries out- 
mi%rarion of I~borers to other countries (from Sudan to oil-exporting countries of the h'liddls 
~; is t ,  from hiali to Ivory Coat, and from Zambia, Zimbabwe, bfommbique, and Lescirho to South 
Africa). In Sudan, emigration to the oil-exporti~lg countries has had severe repercussions oat 

the agricuItura3 SeCPiPr. The I a b ~ r  shortage was especially danraging For labor-intensive 
crops like cotton. One reason is the inadequacy of returns to labor in agriculture in the 
rur?! sector in relation to high urban wages. The ratio of real unskilled wages in  agricul- 
ture FO nonngrirralture in Kenya varied from 20 percent to 25 percent over the 1972-83 period, 

Csgitni :npuzs are nor used intensively in the agricultural sectors in the study countries. 
?&though some naausai replacement of plant nutrients in the soil aceuas under the rotations1 
bush fallow system, there is very litile effort to replace nutrients bb maaesns of chemical 
fertilizer, except in Zimbabwe" scsrnmercial subsector, in Sudan's Gerira, afid to some extent 
in Ken>-a (table ~)."se of tractors, and even of draft animals, is uneconomical for mast 
farmers. The hand hoe is still the most common tool for soil tiHBage, with the exceptions of" 
the highlands (in Kenya and Ethiopia) and areas of heavy clay soils such as the depreseirans 
in Kordafan (Sudan) and the low-rainfall areas of Mali and Niger, and in Zimbabwe, where 
glows are ~ s e d  (4i). 

Crops gmwn are largely the traditional varieties that have been cultivated in Africa for 
centuries. Having adjusted to African growing conditions over this length s f  time, these 
varieties are extremely hardy, yielding a minimal harvest even with severe moisture 
deficiency. On the orher hand, their yields are also Iow in good growing conditions. 

QBecause of Sudanqs very large overall arable area, fertilizer use in tht  Gezjrra does wgr 

register as sigr'f. .I ~csnt .  

Tabie 8--Input use: L a d ,  tractors, a d  f e r t i l i z e r ,  1991 
- 

Arable : Pssiga{ed : Tractors : FertiYnzer 
Country Lard : Land : per 1.0840 : use 

: lhectares : 

: 7,000 hectares Perseat W;yia%pep- TQQ g r a w  GF 7ut rT ie~~:  
pep %errare 

Ethiopia ;3,P20 0.5 0.3-14 3'4 
Y e ~ y a  1,830 2.7 3.687 3t ;  
FF-'SCT?ID 298 na 6.864 157 
Val i 2,355 5 . 6  -419 6; 
.V~zarnbiqu~ 2 2,85C 2.4 2.043 12 

4 i ger 3 , 4 5 0  1.1 . C5B . I L .r. 

Sc~ega; 5,229 3 .5  .095 47 

Sfidst a,~oe 15.0 1.591 - -% c 
Sadan 1 12,393 15-0 -937 60 
Zanbi a 5,350 2 -903 d 0% 
Z lraabwe 2,600 3.9 7.885 682 

na = Hat avaitable. 
'~ r r i ~ a t e d  iasad as e percent oS arable Band. 



African farmers uq~erlly obtain sorg;~um yiielck sf a.6 ton to 0.9 $0811 per hectare (ha) arid 
milkt rarely yields abwe 0.5 ton per ha, far bellow their agsormasmiz plartentia! of 3-4 Ions 
per ha (I). Most Africarr Farmers still grow Jaadiaional cupern-pallinaPed varieties of corn, 
yielding about 1 ton per ha. Rice yie!ds are generally no more than 0.5 ton to 8.8 son pea 
ha- Yields of wheat south ~f the .'rlimara are genesally less than f ton per ha, and the 
short-term chances o f  raising wheat yields seem smaU because sf high gemperatuaes, a short 
growing season, and pests and diseases; the marin exception is Zimbabwe, where aa9era&e yaieids 
of 4-5 fons per ha are the rvt, in the irrigated, commerciaI "I"arming subsector. Cassava 
yields vary greatly, ranging from 3-1 5 tons per ha. 

r3qe exceptional smccesz stssy is the use of hybrid corn, especially in Zimbabwe and Kenya, 
with a potential yield of  5- I tons per ha. The effect of fertilizer use is encouraging, land 
as a result Iaybrid corn yields are %bout 3 -3.5 tons per ha in Kenya and 4-5 tons pea ha in 
Zirnbabw-e. In  Zambia. improved seeds cover approximately 50 percent of the corn area., 

Sn:;!Zhia2ders and peasant producers are the major producers of agricultural commodities in a14 
.:o~r,rries. Zimbabwe and Zambia are the exceprions to this statement. In Zambia in 19'78, 
625.900 traditional farming BsousehsIrls produced 60 percent of the marketed tarn crop, with 
rE.5 remaining 30 persest being produced by 1,580 cclnmencia8 farmess (61). 

A number cf ccunaries eabaaked on programs of investment in large-scale farming, often owne 
or managed by the stare. These types of operation are still limited in scope, bur draw a 
disprsporti~r-,;6te share of farming resources. In Ethiopia. for example, 4 perceng of the 
areas were cultioyated under state farms and 2 percent aan cooperatives in 11988(8H .. The 
cooperative effort was intended to bring the peasant secf, ;itbin the bounds of the national 
economic policy. (The effort is now coneentrarid on resc~alement of drought victims.) In 
I981):"81, the state farm sector absorbed 63 percent of total financial resources aapailable ru 
the agricultural secror, bus accounted for only 8.8 percent of crop prodzacrion; small-scale 
agricultural production received 10 percent of resources (46). 

Irrigation 

In all of these countries, irrigated areas are very l imi~ed {rabae %), and conseqs~s~nfiy the 
prorection against crop failure afforded by irrigation is virtually nonexis?eat. Perhaps ohe 
most favorably situated countries with respect to irrigation pzazential are Sudan and Eifrrli, 
which lie astride major rivers. F A 0  estimates for the percent of ara";h%e land irriga~ed for 
the 11 srudy countries are given in table 8. These data show that wirh %He exreptioz of 
Somalia and Sudan, with IS percent, these countries have less than 10 percent czf their arable 
land under irrigation. In Zimbabwe, 94 percent of the irrigated area is within the 
commercial sector, 30 percent of whose crop area is irrigated. 

During she sixties and seventies, many countries increased their Invesemenr in irrigation, 
mostly in the m~dern  sector. Despite this significant investment by governmesrs, the overall 
financial performance of irrigated schemes has been poor. In Sudan, for example, iralgaeed 
area in the first half of the seventies increased at the rate s f  5.5 percent annually through 
expansion of the canal network and land preparation. and %hen En the se~ond half declined ;at 
the same raxe. By 1988/82, Irowever, the total irrigated cropped area had re~ahed barely 2 
million ha, compared with a total command area in the Nile valley of 3-23 mijiion ha, (In 
SIali, the discrepancy between actual and paaential irrigated area is even *a.lder (7:. Even in 



Zimbabwe. unBy 60,000 ha of a pstefitially irsigabfe PO(Ii,008 ha in the lower Sabi River valley 
is irrigated but expansion wa~uld bar: very costly.] 

Irrigation schemes in Maii, Senegai, and Sudan are managed maicly by goverartmenks, and their 
pr~ductivity i s  highly dependent on imparted inputs. In Sudan. sufficient funds were 
initiaiiv avai(labEe to procure inputs and machinery and to maintain and operate the heavy 
infrastructure inaresrmenrs in irrigation. Therefore, output from the irrigated raea rose 
steadily. However, in thg: h e r  part of the seventies, the output level started ta decline. 
&goso of  these projects had been encouraged by the availability of donor funding. With tile 
deaeriaralion in the ecsnsmic situation, a steady flow OF financial, physical, and human 
resources so maintain these schemes became more difficult, and such resources tended 
increas~aagly so be diverted to other sectors. 

The lack of incen:B~e~ ta the smaillhcrlder farmers who made up  the producing population of 
these Barge-scalle irrigzaaicrsn schemes also undoubtedly played a part in the poor ability of 
these schemes ro pay for themselves. In Sudan3 Gezira, sma1lholder production has remained 
tho ruie, although {he Governaent plays a large direct sole in decisionmaking. Governments; 
tended especially to be xRe only buyers of the major output of the schemes, and deliberately 
kept prices paid to producers a t  a low level. Farmers aatempad to increase their income by 
growing secondary crops like vegetables or  raising livestock on the side. 

Despirc the disappointing performance s f  :he irrigated sector in mast of the comn~sies, there 
Rave been a few norsble successes. Yields in their irrigated sugar production are equal to 
those of the rest of the world. In Kenya, rice production has been very successful (with 
yields of zbout 5 tons per ha per crop) In the Mwea scheme, the only one of the c o u n ~ r y " ~  si~x 
larger irrigation schemes to be self-supporting; each of the five others Inas incurred 
deficits in every year since they were established or taken over by the Government. 

Inlestments have been ucdetaway in some of the countries on development: of rives basin 
projects. Foad security ranks high as an objective sf  most of these projects- Examples of 
these projects are two dams in the Senegal River valley (in Senegal and Ihqaii), on the Niger 
River in Niger, and the Wedhera dam in Somalia. Such projects are extremely costly. The 
estimated cost of development of ne-x irrigated area is anywhere from $80,800 to $?cO,OBO pet 
ha. Even if farmers used the most efficient production techniques, the cost of rice 
production per ton is estimated to be 20-40 percent higher than the cost of importing rice, 
as in Senegal in l"iP88. Given rhe limited financial capalcities of the governments, the wisdom 
of investing in such schemes is debatable, although longrun cost-price relationships are 
subject to change. 

On917 partial uater control irrigation offers a chance of protecting faod s~pp l i e s  against - drought. i he l imirsfi~ns of partisail wx;arer control in securit.,g such supplies weas demonstrated 
in recent years in hEaEi, a rice-producing brat net rice-deficit C O B J ~ P F ~ .  Pzrttial water c a n t r ~ l  
pzsjccrs like Operation WEZ Segou aiisd Operaaim RIz $ I ~ p r i ,  in which p??nting occurs ~ i t h  the 
ronser ~f the rs'rns and early plant growth is depenadeatt an rainPzi1 e b - x  .a normal years for 
zhe first month sr mowah and a half until the  arrieaH sf the  fl;sdxu-* . . XB, failed PO p r ~ d u c e  
crfips. Chsnverseiy. in :he command 3rea of the Office du Niger, with water contra1 assured by 
hesdworks and cana,ls, psddy pecdxtion ac:uaiIy rose in the YeCenF draught years (table 91.. 

in the near term, the r o k  %of Hrri3a:ion in pr~viding f w d  secnrity in these counesies must 
nezess3si;y be limited. The scm81 proportion of the irrigsble ps~enaiall so far developed and 



the high cost; of extending this means that even under good conditions the irrigated sector's 
contributions to food avnilabiOity wit1 remain small. In the longer term, irrigation should 
pkay ;;a larger role. However, the effects of drought will continue to be felt, as they were 
in Zimbabwe in 1983 when r~duced water impoundment resulted in a 17-percent decline in 
irrigated crop area. 

Research and Esterision 

Little investigation has been conducted on constraints to production by smaIBhcrlders and 
practices in such areas as soils, draft power, labor use, and cropping patterns. Nor has 
much work been done on the specific crops grown by smallholders, such as millet and sorrghe~m- 
However, in a few countries such as Zimbabwe there has been a long and successfu8 tradition 
of agricultural research. Output from the system has been an important factor in the 
pioducrion levels achieved in the commercial sector. However, the research findings have 
often been unsuitable for smallholders because they da not have the resources of commerciall 
farmers and they have less access to inputs and services. 

HHE Kenya, research efforts in the Axties produced she successful H611 hybrid corn variety. 
More recently, a new hybrid so ghum variety (Hageen Durra 1) developed in Sudan by the 
fnrernarional Center for Resea, ch in the Semi-Arid Tropics (ICRISATQna the U.S. Agency for 
ImrernztiSarnal Development (PAD) over 5 years has yielded 5.2 tons per ha in field trials 
f S l ) .  Nrswever, it requires fertilizer and pest protection to achieve its full yield potential 
and farmers will have to purchase new seed ewh year. Aside from these examples, and 
possibly a few others, agricultural research in Sub-Saharan Africa has hardly affected food 
pmductisra. 

-%nother snegjeeted research area is the evaluation of net economic benefit from imported 
Inputs. A31 these cou~tries face foreign exchange constraints which add to the uncertainty 
over availability of imported inputs. In ;he case of Sudan, lack of imported fertilizer, fuel 
For f~anSprf3~P, and machinery spare parts were reasons for yields being far below biological 
poaentiaf, especially in the mechanized rainfed subsestar. The cost of these inp*-ts raises a 
question a b ~ u t  the feasibility of such forms of production. 

The extension services are also poorly geared to support food production under African 
condixicsns. The estimates of numbers of farmers per extension worker vary among countries 
from 500 to 1,500, and these may be concentrated on cash crops. It is difficult to evaluate 

Table 9 - - M a t i :  Paddy and r ice psducz:oni 
i n  t h e  c m , d  area 

of Office du Wige~ ,  l"iPSt-85 

Year : Paddy rice : R i L i d  r ice 

Tons - 



of extension efforts on agricultural productivitg and rural poverty. Farmers on 
~o\ernment settlement schemes, wha were already favored in terms of she area and qu3~Bi~ aaYm 
$heir land, have also been f i ~ o r e d  by a disproportionate access go extension advice. There 
is also overwhelming evidence that women, who contribute significantly to food pr~duct ion  an 
ail .-tfrican countries, have particularly limited access to extension services, credit, and 
training. 7 

 fa sum, when compared with agriculture in Asia and Latin America, the productivity of A f  reis8n " 

agriculture seems alarmingly low. Soil erosion (particularly in the SahzB : .rd Ethiopia), 
irregular rainfall, and labor bottlenecks are major problems in these C G ~ U  irs and continue 
to defy easy technological solutions. 

Productivity in selected regions of these countries could be significantly imcrcized through 
use of improved farming practices that spread out labor use and raise yields. Even weather 
conditions are not volatile in every region of these countries: in Ethiopia about half the 
fertile land is in a region which is Favored by relatively stable rainfall, which has 68 
percent of the peasant population, which produces 54 pzrcent of total cereal output, *ivhizh 
provides 98 percent of the Government's procurement, and which uses almost 95 percent of 
fertilizer used in the small-farm sector f54). 

Policies 

Food policy is an indicator of g@vernrnents9 efforts to direct the decisionmakinpg of producers 
and consumers towards rational u.e of agricultural and food resources. Yet in Africa 
conflicting domestic policies and irtefficiently implemented policy have been impartant 
facrors in the disappointing growth s f  h o d  production and consumption. 

t 
j Even in the early seventies, the widespread nature of rural1 poverty and unemployment raised 
1 questions about: the overall impact government policies were heaving. International 

organizations like FAO, the International Labor Brganization (ILO), and the World Baal; 
investigated these problems in Kenya, Mali, Zambia, and sther countries. Their 
recommendations generally centered on land reform, smalllloldsr development, and strusaaans8 
readjustment programs. Governments were encouraged to provide a whole range of services.. 
Since then. African governments have intervened heavily in the agricultural sector, 
particularly by setting producer prices, providing inputs at  subsidized prices, awd managing 
the marketing of agricultural commodities through quwi-governmental bodies called 
parastatals or marketing boards. The fmm and extent of government intervention in cereals 
markets have varied by crops and by country ( 1 ) -  

.Administration of Government Policies 

There is a large and growing body of literature examining the record of adminisnrsti(i?rt of 
8 goseinrnenr policies cn f ~ ~ d  production and ecsngsmic de~elopmsnt  in generaH. Sudan proa iL4et! 

rin es3~1p!.2 of iaaeii'ecri.;e administration directly lhatarrful to ahe food sector in 1984: 
Sudan's p o l i ~ y  is to e v ; ~ ~ r t  C O Z ~ O R  in order to earn badly needed foreign exchange; >el 

- 
'For a good silnrning up  on this paint, see (50). - 
'See, for instance, (55)  acd the various primary sou~ces for Ken>-a. ldozsmbique. Sornzlca. 

and Zarnbia cited in the chzpter notes in (25). 



marketing of Sudan's costan crop, following a transfer of responsibility from one jnstitutioaa 
to another, became a bottleneck, with unshipped cotton piting up in Khartoum while the rest 
cf the economy suffered from Pack of Foreign exchange. 

In Zambia, the many public and private organizations invoh~ed in fertilizer distribution h3r. S 

hindered ahe efficient use sf fertilizer by farmers. Fertilizer is distributed to farmers by 
the provincial Cooperative Marketing Unions, which also proc~rg: ~ ~ r n r n ~ h g i t i e ~  from farmers. 
Disrrlbrrtion fo the co6;peratiVes is handled by the Xational Agricultural Marketing Board 
(NAMBOARD), which also advises the Ministry of AgrigluPf~re on fertilizer import quzntities, 
storage, and pricing. Financing of" fertilizer imports is handled by the Bank sf Zambia and 
of distribution by private agents banks. Transportation and port authorities in other 
caunrries are also involved in a pracess whose coordination proves so cumbersome shar It is a 
wonder that fertiffizer arrives an farmers' fields at the time extension agents recommend (62 ) .  

Table 10 summarizes information on distribution cF fertilizer a ~ d  other inputs in ail the 
sttidy countries. Even in those countries where such distribution is handled by the grilate 
sector. ?he government often provides credit to farmers for purchase of such inputs, keeping 
2 large measure of economic power in its hands. If all a"Pa erediz provided goes to a 
count~y's large farmess, for instance, the neteffect of I~tervention is to widen income 
disparities. 

Producer Brice Policies 

In m a r  ~fricara coe?r,~riies, producer prices for basic foodstuffs w e  iegally controlled. The 
major criteria used in the process include the following often csrnfiisting basic elements: 
cosr sf production, fzir return to ihe producer, fair price to consumers, import-export 
parity price, crop profitabilixy, food security, and political acceptability. The relarive 
weights accorded these criteria by the governments of the I g  study countries during the stud:. 
period are nor known precisely. but fair price to consumers and political accepeabiliay were 
quite important in all the countries. 

I = Private. 
2 = Gcvcrmfent. 
3 = Mix&. 
r a  = Hot svailahle. 

'~eump5ies cam from the Operations de Develczpxent Blurpat (@EPR). The msr  ecfectiwe of these i s  t k e  
qsasi-govermaat~L T q a g n i e  Haliefine des Textiles (CHbd3T). 



~ i ~ p  basic framework for setting official prices to agricultura! producers is almost the same 
3mijng all 1 1 countries. The Ilnchgsirrs o f  this framework are the marketing boards which 
Jir.=~fHy administer agricurtural price policies in these csuntries.. Because of their 

nature, official agricultural prices are usually set at the cabinet level of 
~overnrnenr. The marketing boards carry out cereals purchasing and selling operations on this 
h ~ s i s  This politically dominated system operates lasgeiy on ?he basis of incomplete 
information and in the absence of any detailed analiysis of immediate supply and demand 
;(aarditions. 

price trends--0fflciaI producer prices were PnistoricalPy stable, with slight downward 
movement in some countries, at least until the eariiy seventies. The argument behind this was 
to keep wages low and inflation within a manageable range. Only after the oil price shock 
;nd the steep rise of cereal prices on world markers in 1973-74 did governments begin to 
significant?? change the levels at whicn they set producer prices, !eading to sudden, large 
i~creases in nominal domestic producer prices for major food commodities. The producer price 
of corn In Zambia, for instance, jumped nearly 50 percent from 1974 to 1976; the producer 
price of millet in Mali increased 60 percent from 1974 to 1975; and t h e  Kenyan corn price fior 
the I875 crop was increased by 42 percent, departing from a PO-year pattern of a 4-percent 
annual Increase. 

The production response of African farmers to price, however, was tempered by a number of 
f a ~ i ~ r r ; .  First, cnjy a small proportion of cereal production is marketed, and an even 
sma1:er proportion gets into government hands. Second, the incentive effects of producer 
price increases are muted by a variety of nonprice factors like poor infrastructure, Iack of 
ci;nsumer goods for sale in rural areas, and f~rmersbmistrust of governments. 

.A~\\ailakle data on effective farm prices and farmer incomes, are weak. Such evidence as 
exists. however, shows a long-term declirie in farmer terms OF trade-"uch a decline 
pruSably persists despite recent increases in nominal producer prices. 

4 s  cuppcrting evidence, producer prices deflated by the consumer price index (CPI), 
reflecting :Re rural-urban terms of trade, indicate ahat real prices have dec5ined or 
srngn2:ed for ail major commodities. For example, ttc: kBC-percent isrcrease in sorghum prices 

$ 
in  Sudm during P977-83 compares with a 330-percent rise in she CPI. The 24-percent increase 
in official prices for paddy rice in Senegal in 1976-83 compares with an 85-percent rise in 
the CPI. The impact of negative terms of rrade on production is sot measurable in the short 

f I .  Bur the longrun consequences are declining rc turnr  to agriculture lezding ro high 
t ur5r;n migrztion, which I s  a prob!em in all the countries. 
Z 

? 
: Price comparisons--To e'ialurte the  direction of prize pohlcy in:era.en~ions and policy .-. - * 

i inz.=r,si:~s.  we compared domestic ~n td  in~ernaaionsfl prizes using ~ t f  :c ia  e.u:ia.ilng;? rates. The 
1 icia;i!e zhmges ~ ? f  dt3meshii? and WOPJC prices show thst befcre 19'3 :he 3ecPEne in world I 
f 2rkes narro~ved the difference between the alvo sets of pr'ascs. %5?n  \%ar4d prizes suddixly 

1 "Barter ~ e s m s  of srxie dpfinitely deciiisr~d for afaEian farmers in the decade 1967-77 ( 9 ) .  
I * For Som3ii farmers, Jamal suggests a 20-percect decline in income terms sf trade between ii9-0 i and 1978 ( 3 3 ) .  For Kenya, lrowever, fahara finds a steady increase in income terms s f  trsad? 

kti \ -rsn 1964 snd 1972 and 2t;ribuces chis to rising pro\?uc",\ity in the expanding smallholder 
:?<tor in this period 1311. 



rose in xhe midsevecnties, domestie prices were re!atively Iawer (fig. 10). From the price 
camparison, it seem these countries' cornrnadiries have been valued, at one time or another, 
quite differeneiy Prom their world-market value. 

Recently in some countries (Kenya and Zimbabwe, especially) producer prices have increased 
more than interrrationa! prices. These increases overstate the positive protection policy of 
governments because the worId prices arc nsmdjusaed for transportation costs. For bulky 
commodities such as grain, such costs may be as high as 25 pereent of "re producer price (as 
in Kenya, based on shipping charges of $38 per ton from U.S. Gulf ports to East Africa). In 
addition, r n m y  of the countries are lalsd!oc&cd, increasing the cost of transport even further 
(table 1.1 ). 

%%asket"anp and htarketf wg BsZEcies, 

En genersi, governments znd parastatals seek to stabiiine producer prices and protect rrirban 
consumers through ensuring a supply of basic food at affordable prices. However, ithe stated 
objectives of governments are not as valuable for our analysis as are the effects these 
marketing policies and institutional arrangements have on producers and coflsumers. "Fo 
identify the effec'ls of government marketing policies, one must know the linkages within the 
system, especially between prices and marketing ins?itut!ons in  these countries. 

Produces behavior--Where commercial subsectors exist to produce food crops, such as in 
Zimbabwe and Zambia, farms that market their crops commercially are obviously tfle ones which 
are most affected by government-set prices and production and marketing reg~lations of 

- - -- - - - - - - - - - - - I Corn Prices: Kenya, Zimbabwe, and United States, 196683 

1 U.S. dollars per ton 



various kinds. This sector general", responds effectively to the price at which the 
government agrees to purchase all quantities offered for sate, 

! 
The marketing behavior of traditionai producers is more complicated because they consume sf: 
market most of their crops through informal channels. Therefore, the effective prices at 
which they sell cauld be higher or lower than the government-set price. When the free market 
price drops in relation to official prices because of a good harvest (more so if the raires 
are announced pricls to planting), farmers sere better off seiling their crops to government 
agents. Nonprice factors, including transporeation, may change farmgate prices by as much as 
20 percent (43).  In Keaya, after the poor 1979-80 harvest, rhe Gover~ment increased the 
number of purchasing agents in local markets and paid transpsraatlon and drying casts for 
corn, raising the effective price by 43 percent. Conversely, when the frse market price 
rises due to a poor harvest, any surplus will be mosrly channeled to the unofficial market. 
Other factors suck as the availability of consumer goods at the village level are also 
irnportsnt in increasing the quantity of the marketed surplus. 

3larketing restrictions enforced by law (as in Kenya and Ethiopia) \vhich prohibit: the purchase 
and movemesit of crops often encourage the smuggling of products and sfaen have negative 
effects on the efficietlcy of agricultural probuctisa, representing a discriminatory tax on 
sur~lus-producing areas. Also, uniform national prices transfer the burden sf  transportation 
costs ~f producers in remote areas to those near urban centers. 

Table I?--Representative cereal transport costs, 19% 

C~untry o f  destinatic~ and : Destination a d  transport mode : EstifmEed cast of :Average transit ti=, 
port of landing : Lard transport :vessel ra dest inar im 

Mal i : 
Abidjan, Ivory Coast 
Abidjan, ivory Coas: 
Dakar, Senegal 

Miger: 
Cotonou, Benin 
Apapa, Nigeria 

Sudan: 
Port Sudan 

: Bamako by road 
: Tirrabuktu by r a i !  and read 
: Bamko by rail 

: Niamey by r e i t  and road 
: Niamey by road 

: kharfam by road 
: Hyala by road 

f Zambia: 
I Dar es Sa!aan, Tanzania : Lusaka by r a i l  

4 ZinDabwe: 
1 Bef ra, Porarnbiaue : Harare by r a iY  1 Durban, E r v T l i  A f r i c a  : Hara-e by ra:L and adroad 

Collars per ton 

t 
L 1 73 = Bat available. 
f ' includimj bagging. 
i 
! Source: (333. 
i 



Finances of par;asfata;gls--In theory, the differences between official producer prices and 
consumer prices, minus transportation, storage and admirksrration costs, determine the 
revenues of the pafasharals or marketing boards. If the country is exporting or importing 
crops, the differences between border prices and domestic prices cauls] add to or reduce t k 3 r  
revenues. 

In practice, the hanadli~g of the budget follows the pattern of governments in oather fieIdz. 
When the cost exceeds the revenue, which i s  typical in a given year, costs are recovered 
through the governmen% budgel. The main seasons Tor cost ificreases are uncertainty over 
procurement quantities, handling and storage costs, and the costs of input and consumer price 
subsidies. 

After prices have been set in advance, - ~ i t h ~ u i  ckar k..cn-:ledge ~ S C Z :  market supply 
conditions, the volume of cereals that will be procured ar these prices is uncertain. 
hfarketings tend to vary more from year to year than does production. In Kerrya 2nd Zambia, 
for instance, during the study period inter-annual rates of change for rnarketings were higher 
than inter-annual rates of change for production 13 times out of 17, and in Zimbabwe 12 times 
out of 17 (tabie 12). If groducer prices in general have been set toc Isw or if weatfzer 
during the cropping season Is bad, quantities procured wllI be low and demand at declared 
prices will have :G be satisfied by imports. If the price is high in relation to supply and 
demand, quzntfties sold to parastatals will I ~ r e a s e .  Quantities in excess of damesric sales 
lnlust either be stored or exported. 

The optimum target of the parastatals is to procure adequate quantities of the crop, but, nfit 
ro have an unmanageable surplus that may have to "o sold zo prevent spoilage. The low 3eveZ 
of procurement usually incremes the per ucit overhead cost, and unexpected increases in 
quantities purchased overtax tile storage capacity. ID. countries where a iarge proposrion of 
production is traded? because of the uniform prices maintained throughout the year, there Is 
no incentive for farmers to store grain. In l977/78, 2 years of large hzrvests filled 
Kenya's central storage to capacity. Although the marketing board Tailed to get timely 
approval for exports, the surplus stock was eventually exported, mostly at  a loss to the 
marketing board. 

The financial problems of parastatals alsc significantly affect produc~ion. In 18'99/80 in 
Kenya, pdyments PO farmers lagged absui 6 months, reducing real producer prices by an 
estimated 7 percent (14-percent inflation rate), and Himizing farmers' future invesrmerr~s 
because of lack of capital to purchase needed seeds and inputs. 

The uniform pricing and purchasing policies in some cases encourage production of " o u l ~ r  
products in remote areas away from principal consumption centers, increasing tra~lsporeasion 
costs. In Zambia, the cost of transportation from the Eastern Province, near the -Malawi 
border, to the nearest cosasilmpaiofi cenier was 58 percent of the producer price in 19331'74. 
In Kenya, the National Cereals and Produce Board (NCBB) was urrable to recox7er rhe cosics of 
expanding its buying center network after 1880, a mow which greatly increased its 
accessibility by srna!lholders, by passing those costs aior,g to consunners (343. 

Because food crops procured by marketing b~ards  are mainly marketed in urban areas, the 
marketing boards face a fhanzial sq\;eeze between producer and consumer prices, pariic~las1y 
in countries like Zimbabwe and Kenya where eommesciai farmers c ~ n s ~ i t u t e  a sfrssng foSby. 
(For producer-retail price margins in Kenya over the study period, see fig. l l . )  Fm 
example, aft Zimbabwe during the early eighties, producer prices for corrn wcre set 
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significantly higher than consu ner prices. Takigg advantcge of the price differentiall. naan) 
farms sold all of their crop to .he marketing board at a high price, and quantities for hame 
consumpt!on and onfarm stcrrage were purchased at retail level. The costs of the producer 
subsidy placed heavy pressure on the marketing board and increased the  government.^ costs, 

The total subsidy cost of agriculture in Zimbabwe increased by  thirteenfold during the 5 
years 1971-82 and forced the government $0 decrease subsidy and increase consumer prices ejen 
further on staple food items like corn. The price of corn at the retail level increased by 
50 percent in 1983 from a constant nominal level during most of the seventies (102 PO 152 
Zimbabwe dollars per kg). 

In Zambia in 1978//79, when the prod~tcer price of corn was raised 40 percent to pro\ide more 
incentive for production, the total subsidy cost to the government amounted to 33 million 
kwacha, equaling the  value of all the corn the marketing board purchased from farmers. 
StlSstsntiaI subsidies have been given until recently for production inputs. The large 
farmers \yere usually the major beneficiaries of the subsidized inputs. 

!Vhere most urban demand is satisfied through official market channels, consumer food price.; 
are subsidiz?d in l-arying degrees. The subsidy costs are absorbed through parastatall losses 
and  government budget deficits. However, government subsidies of consumes prices gewea311: 
have only a limited benefit for consumers. Svbsidized foods are mostly available in urban 
areas, in fact. Those who have access to subsidized grain pro\,ided by the marketing board 
are able to sell it in the open market, especially in years when the differenaial between 
government and free market prices is significant.1° 

''~uch recipients may not be so fortunare, however, if the grain they purchsse at ntaese 
subsidized prices is of ihe worst quality (as frequently happens when producers are given a 
quota of grain to sell to a parastatal at a fixed, uniform pirice) or that is in the poorest 
condition (as happens when parastarals rotate their stocks periodically). 

Feure 11 

Kenya: Corn Producer-to-Retail Price ~ a r ~ i n s ,  9 

Kenya shillings per $on 
2,500 1 * 



~ l l  these sources of costs impose a heavy burden on governwents and their development pllaws, 
The debt of the Office des Produits Vivriers du Niger (OPVN) in Niger as of September 1982 
WIS 9.4 billhn CFA francs and the estimated loss in the year 1982/83 alone was about X,5 
billion CFA francs. This is equivalent to about one-tenth of total government spending for 
capital investment. 

Responsiveness of Production to Price 

The effectiveness of price incentive policies to stimulate production of a particular crop 
versus overall agricultural production in Africa is somewhat unctear. Given the general 
 characteristic^ of the agricultural system in these countries. farmers" expeefed price 
response may be hypothesized in three categories: 

I .  Farmers respond quickly and nornially to price increases, Many studies in Africa and 
elsewhere indicate that traditional farmers respond positively to relative price 
changes (15) .  

2. Cjarketed production of subsistence farmers is inversely related to price. This 
hypothesis Fsltows the argument that farmers h d ~ e  limited money obligations and 
commodities that they can purchase do not vary significantly. Therefore, increased 
production leads to increased consumption, and the remainder is sold in as large 
quantities as necessary to generate required income. 

3. The price response is not significant because of technical constraints. The 
argument is that the limited avai8able inputs, storage, and weak marketing links 
erode the effect of expected price response. 

Estimation 

Supply responses ro price by producers are not readily availlabile or easy to estimate. 
Z.a\ernmcnt administration of agricultural policies has direct and immediate effects on 
prradencti(on which must be weighed against the incewtke effects of high prodamcer prices, 

Dlfferewr specifications were used mainly so identify evidence of positixe producer price 
elasticities and to determine if these price elasticities u,erre h i g h n o u g h  for governments ts 
use pricing policies to increase production signiFicantQy. 

In estimating price response. we mads tovo important disnincxicns, First, we d i sa~ r~u i shed  
kea!%.tgsha planting decisions and marketing decisions. Fzanmeos" decrsI~~?~s eo Eth r i - r  -:: aal rhigse 
t\%o operations dre not necessarily idenancat in response to a g i ~ s w  ~ojipgr'.) irrcentix: ci- 2 
most of rhe previous research in this area indicates more aariatisn in sales than 2t.i 

production. Second, we distinguished between total production rssgmnsz and ares dbmcnse. 
By breaking down  the smppiy variable for eazh major cereal to 2rea 2nd ~ielid. K e  kpected to 
get more refined responses to price. Wsweier, gixen the a\eskrmess c~f i  d2 tz  we bseh 
sets of coefficients ro examine the censisrency snd stability of suppi! price T P ~ S ~ ~ Q R S ~ ~ P S .  

!Ye measured producer price expectsrtions in terms of deflated prices. We gaged the consumer 
price index (CPI) to represent the C Q S ~  to !he farmer becsuse o f  the scarcit? of data an 
prices psid b y  producers. If prices ~ a E d  to producers are announzed after the pIlanniing 
decision, we used a 1-year lag price (3s is ;he case in Kenba. Zambia, and Zimbabuel. If 
prices are announced affer crop pI~niiili?%, me used ai CU~bent price 3s the exp8anamry ~ a r h ' k k  



We also used the fotlowing variables: 

a Dummy variable to represent drought years (this variable carrieq a value of I during 
the years of drought). 

o Lagged dependent variables (supply, area, officially marketed supply) carry the 
effect of changes over time, not specifically meastired by other variables (far 
example, management practices and habits, fixed assets). 

s Yield lagged 1 year to show uncertaiaty in production decisions, 

We did not estimate cross price effects because of high price csrrelation among commodities 
caused by government manipulation of all conmodit_y prices. 

For the regression model, the structural equations (For one crop) with the hypothetical signs 
of parameters under different scenarios are shown as folliows: 

Dependent variable Indepe~dent variables 

Total production 4- Totall production lagged P year .it deflated price 
- dummy variable 

Area + Area lagged I year + deflated price - dummy variable 
4- yield lagged 1 year 

Officially marketed .t hlarketed supply lagged 1 year price 
supy>)ig + deflated price - dummy variable 

The  overall producer response toward changes in price varied by csmmodia:; and country. When 
different model specifications wzre used, the size of the coefficient varied, not uniform81- 
in all cases. When we used area as a dependent variable instead of quantity of output, the 
size of the price coefficient (with a few exceptions) was slmaller because quantities of all 
other inputs tend to vary with land per isnit of harvested area. Because of lack of data, we 
estimated marketed supply for only three countries, Kenya, Zambia, and Zimbabwe. In these 
countries. a relatively significant part of production, 28 percent or more, was marketed. 

Table l 3  presents a summary of our analysis, aod appendix table 13 presents the complete 
details. 

Here are our principal findings: 

. Price elasticities (the percent change in production or area induced by 3 I-percent 
change in price), with feur exceptions, are positive and statistically sig~ificamt. 
The highest shortrun price elasticity with respect to production is 1.09 for rice in 
uMaii, and the highest area price response is 0.9 for corn in Zimbabwe. The area 
response to price of rice in Mali is insignificant because ale rice-producing area 
in hiali is strictIy limited in the short run by land preparation requiremen~s, 
rIiRough the yield response is large and significant, renecxing greater labor input 
per ha. 



Table 33--Price e l a s t ~ c i t i e s  of production and marketed siuvrplfus 

- 
qapna n C  --:-- - 8  - - - -  

Counfry and crop Of P~LUL r E un I e. 
9~ wb pa u ~ r  ctasr~CBtne~-- 
d. I.- r ; -- - 

--- "f area 
: Shortrun : Longrun : Shortrun : ~on~rbah- .-- 

P r d w s t  ion: 
Ethiopia-- 

kheat : 0.53' 0.72 
Cosn 

O.X* 
-47' 

7 -26 
.67 

M i l l e t  a d  s ~ r g h m :  
.38* 

-28 
-38 

Tef f 
.35 -28 

-28 
-511 

-28 . T I  
Barley -19 .37 -31 - -93 - - 

Kenya - - 
Wheat -46' 
t o rn  

7.12 .29* 
-40' 

1.07 
7-05  

M i  l let 
. I  7* 

.39* 
.&" 

-63 
Sarghm 

-35 
.07 

-68 
. oa - -02 * - 

Lesotho- - 
Corn 
Sorghum 

Mati--  
Corn - -04 - - 
I? i ce -34- .34 
Millet and sorghm: .35* -35 

Niger- - 
Mi l l e t  . 74" 
Sorgam 

-27 .69 
. ill .a& 

-17 
Senegal - - 

. P9* -88 

Rjoe -32 
M i  t l e t  

-32 .46* .LOP 
. I 1  - I4 . COX 

SomaBAa-- 
. eo 

Corn . '1 O* .13 
Sorgnvrm 

-08 -16 
.03 -04 . '14* 

Sudan - - . T4 

Sheat .34* 1-77 
Ccrn 

.28* 1-17 
-31" -91; 

Sorghun 
-23 

-22" 
-30 

Zamia- - -33 -33" -34 

Corn -61' -71 
V i  8 let am3 ssorgh,m: -21' -33 

P;nbabwe- - 
Uheat .34* -92 
Cam .36' -36 
Sorghum .43* -49 

Varketed surptus: 
Kenya- - 

C o r n  : 1-73 YA lUi A irl A 
Parlbia- - 

Cspn : 1.69 MA k A MA 
Z ' 7n'sab~e 

Tsrn : 1.42 WA nS A VA 

- -  = Yegi'3'c.t :r t c t  sngnificant. 
LA = Yo? apw,:r-3.e. 
" = S y 9 ~ i C 3 : ~ - ~  at 9C-percent hevet. 



7 . The magnitude of ,he longrun pric? elasticities is in m a t  cascb n~arcR~ Raligoir" u,Bii:$n~ 
the shortrun respsnses. This finding suggests that there is a C O : I S ~ ~ ~ ' P ~ ! : I ~  ~ ~ I ~ T C ~ T I I I I R  

potential far in~reas ing prodlncaisn if real prices are incresscd. 

3. Crops produced nlainly for hame consumption, Pike rni31et and srarghum en contr:$--t 16i  

whe*i:, rice, and corn, show smaller psire coefficients in the ,ne  c t j~ntz-5  - The 
m l y  exception to this, sorghum in Zimbabwe, is produced for an industrial uqe. been 
brewing. 

4. In countries where larger crop tralnsazdions take place tlhro~gh official ch,\wnels, 
the magnitude of the price response with respect 53 marketed quantities is 
significantly large than the total supply response. 

T l ~ e  price response for marketed quantities in Zimbabwe and Zambia, %&ere an azelrsge s-d" + 1 7 1  

percent and 50 percent, respectively, of corn producalion is marketed through ofb'acznl 
channels, is significan-uy higher ahan the corresponding lot31 supply response In Zarnlr~s. 
the shortrun price ellasticity for marketed quawait?, of corn is 1.69, while the  total suppi:* 
response is only 0.61. In Zimbabwe, the corn production response is 0.36 and the respam-... 
marketed quantities to price is 1.42. In Kenya, where smaller cppsa,itities are marketed 
through official channels. the size of the response of marketed qeaantitl to price 4 I .  B 3 n .is 
smaller compared with Zambia and Zimbabwit, but still Parge in relation to thsa of noaal 
production. 

The overall effect of official producer prices, according to this analysis. is limited in 
scope and varies significantly among countries and crops according to hob\ and B?I> ***h :m  tlI~i;.j, 

are pmduced. In several of the study csuntries, go\,cernmsnts procure sw1.i a sma~lii $ r x ~ z c n  
of production of certain crops, and free market prices may hake ranged h"_h  &ln, ea ar l i & ~ a e e r  r n . . , ? ~  
the official prices in our time series, 

Finally, while a strong positive price response by prodaa:ers of cereals is when 5 1  Pe:;ilr? 
Pa increased food production, localized k3baar shortages ma1 me2: ' i b t  ~ x s e a s e d  s e r a :  
prciduction will occur at the expense of pnegdhscgion of other crops in the absence ai  
technological change. Ef area planted 1s cereals expands at  the expense of ffi~nfocbd c ~ k .  
craps, this may benefit the country3 food supply and the nutriaiejlnal st3hUS of the 
population. If, bowaver, it expands at the expense of other, less profitable fsod craps 
(such as peanuts in Mali). the nutrition3l effects engendered b! the strong positive price 
resper~se may not be unequivocal8y besaeficial. 

Share of Imports in Consumption 

~ f t e r  food production, food imports are generally the second largest source of foad 
availability in African countries. In our study counrtries, food imports hat-e ssscamed 
particular importance because of the slow growth af food prodmcsion and its ~ ~ ~ ! 3 1 i l i r ~  

Trends of Import Dependent! 

All 1 1  countries had positive grow-sh rates of food impcrts in 1966-83 escepe SU$~P ,  2nd 
Zimbabwe (table 3). Foad import volume has increased as much as tewfn2ld to twem::* 1'L.E ,Isi: -i,\; 

1966-83- The magnitude of food imparts growth in conantries like Yiger and Ssmslta sae:m-; 
fronm an initially very low base. However. the acceilera:ia,g growth rates s f  foou impl~ots n , ~  

man). of oras B 1 study countries and the decline ahis implies in their fosd seGf-sufficit'x~:~ 



3!aaming, If we define the  ratio of available foal8 production to food avq!!db~!ity to be 
C Q ~ ~ t ~ f ~  self-sufficiency ratis-, we see that 9 of our 1 1  countries experienced a decline 

in ~hernr self -suf f ic ienc~ ratios between 1966- 68 and 198 f -53 (table 14). For example, 
Lesotho produced 99 perceni of its food availabiiiay jn 1966-68, but only 47 percent in 
1931-33. For low- and ~ediuan-incone countries facing mounting demands for food from their 
popalsaians and re'sying on exporr earnings from a relatively few commodities, this is not an 

trend from the poin2 of view of :heir food security.'" 

* 

Ee:ausj! sf the continued comm'utment (of providing food for urban consumers, the share of food 
7 laperrs In sotal in:ports s0.e in most of these countries. In Somalia, as the worst case, 

despite inzreased coacessional loans, the value of ce~mmercial food imports increased by 19 
i ; percent per year during 1966-82, and the value of commerciall imports as a percent of total 

imporas peaked at 57 percent {table IS). Sn Sahelian countries, the share of  food imports in 
t rota$ imports was higher Sea the seventies than In tihe early eighties because of the severe 
\ d r ~ u s h r  in that region. 

Wizh  siow p r ~ d u ~ t i o n  g r ~ ~ t h ,  imported cereals are purchased even in rural areas. In Sudan, 
itheat i s  ixlcrensingly consumed in both urban and rural areas. A 1981 survey in Senegal 
indi,-zred that tonsumptan of imported rice has become significant in rural areas; rice is a 
szppBsseamt 8s 1h.e millet-based diet, and imporred rice apparently compensates for inadequate 
denlestic uppSies, especiailiy in poor raianf~lirli years.P3 

These ch293es h3;e Seen favored by the fact fhar the imnported l'aods Cwheaa and rice) are 
eeneasil! essier to prepare 2nd cook than domesticailly produced cereais. CasmmerctalBy milled - 
rice is easier as prepare than miller, and sorghum. !+%eat is easily baked by ccernrnencisl 
bakers, msking it  easily ccnsumed. Such changes in sons~mpoio~a pairterns have been 
paraicuhasly marked in the heavy importing coumasies like SsmaHia. Thus, the average urban 
diet has chmged t o ~ ~ ~ r d s  ~onsu rnp~ ion  s f  food items like wheat and rice, away from I~cal!> 
produced cereals Bike millet and sorghum (tabEe 16). 

- G p e a d i x  tables I to I I for cereal import data by country. 
"~oznntr~ growth rates for imports s f  wheat and rice are given in appendix table 11. 



In some countries, like Zimbabwe and Niger, food imparts are still at ri.la:iameljv low IcrpeP~. 
The oraminorrs feature for these countries is the accelerating trend sf import growth Be\r?n in 
countries with rehtively high self-sufficiency ratios), which is likely to become even more 
pronounced if food production lags further behind papulatlora and income growth,  eryc,-iall r i f )  
urban areas. In Zimbabwe, this consideration weighs in rlae govern men^"^ reluctance to 
implement drastic land reforms. 

Tabte $5--ConrmerciaC focd inpc~rts a& rasal merchandise ;m+x.rts, 19%-83 
- - 

:Annual qrwth rate of vallie of--:Vatere of ccmmrcia1 fcmd i m r t s  as a percent of t,taU imartq 
: Merchandise : t m v r c i s l  : 

Country : irnprts : Bow inports : 1980-82 Histosicel high mint ,  1965-82 

Etaiopia 31.00 "r.28 
i;enya 13.78 9.67 
Lesotho 18.76 20. 3b2 
nal i 14.76 35.33 
Baczambique : na na 

Percent 

ns = Hot available. iC@. 
MI = Not applicable, net food exporter. 
' ~ r a r ~ l e t e  data series, 1988-62. t h 
2~ncq~ete dara sei-ies, 1966-861. In 
'~ncmpie te  data series, 1968-80. ah 
'lncamplete dare series, 7959-819. aII 
Slncwplete data se-ies, 197'5-82. 

ec 
Source: f263. 

TstSle 16--Changes in taste and ratio of cereal iwu-8s to domestic cereat prwcria~n, 19M-68 aad! 1981-83 In 
en;!: - 
fir - -- 

Cwdnksy,*princl:pa:: Commpnfon of m a i m  iqmrted cereals as a : me 
.*=I 

inposted ce?at.a(: *rcentage of subistense cereats : Ratfa of cereal f w r t s  t o  cereat pr&uction 
't~sd-68 1981 -84 1%€5-& ssm -83 saj 

Be 1 

Ethi~pSa 8 % )  
Kenya Cu) 
Lesosha i u )  
R a l j  (MI 
Msze+isjue (w, 

Hi~er EM* r> 
Sewgat <w)  
Sbmaifa {u, P) 

Sudan Cu:: 
Z s i p ~ i a  (u> 
Zimbabde ( v j  



 he gsner31 picture of growth in the value of food imports is almost ehe same across 
c o l l n t ~ j ~ ~ ,  with a-arylng degrees of growth that show no sign of slackening, The increasing 
;.hare of food imports means food imports are competing with imports sf essential raw 
naterials and capital goods. The food imports' shzre auf total imports is relatively large 
for moss of these countries, znd governments have often tended to postpone other imports 
during severe food aroduztion shortfaIls. Imports of luxury items are already restricted in 
almost all udt these countries, although there are exceptions. Therefore, reducing imports 
means r e d u c i n ~  imports of essential raw matesialr, with sonsequent ramifications a'i7r the 
economy 3s a whole. where the food sector is directly dependent on imported inputs like 
?;troleum prslducts or spare parts, as is the case in the Irrigated s~bsec tor  in Sudan and in 
ri;e commercial subsector in Zinababwe, forced restricticsn or) nonfood imports can be 
immediately felt. 

# 
f Mow !mge should or couId the overall budget allocation for the food sector be? The politi- 
-? c.,! risk involved in  food shortages, especlaPly in urban areas, is a threatening factor for 
; goserfirnents. On the other hand. because of slow economic growth, b u d g e t  presscres l i n i f  
3 goiernment spending. In countries like Ethiopia, hlaii, and Mozambique* reduced consumption 
9 W O U ! ~  come at the expense of sewre social and hufi~aa costs. The political risk in attempting 
8 1 t3 incsezse prices is real. The X985 strike ia Sudan was partly a result of a move to reduce 
8 consumer price sabsidies; a subsequent raise in rhe subsidies failed to save the government. 
f 
- The realtry of rke financial burden of the food import bill in these c mntries can be seen 

f- when the value of currency spent on food imports is compared with export earrtiags. In 2 
a countries like Lesotho and Somalia, foreign currency earned tknao~gh exports can harcily cover 
: the food import bill (in 1580-82 the value cf food imparts was more than export earnings). i 
: In Ssaegai and Sudan during the same period, about 50 percent o f  export earnicgs went to pay 

the food import bill. IVith a decline in the flow of capital to these countries, 2 higher 
3IIccstion csf hard currency to pay for food means a slowing down of other activities in the - economy. including productive activities, such as ifidustrialization. 

In aII the countries, industrial sectors still depend heavily on imported materials. The 
economic cost of underutilization of their capacity is twsfoldl: loans plus interests to 
finance the development of the industrial sector should be paid; and underutilized capacity 
msms lost production. SudanWs heavy investment in textile manufacturing resulted in 
3pa:ity of over 110 percent of need, and this now operate at about 25 percent af capac i t y  
ecause of f insnslal  stringencies. According to a report by the World Bank. this is typical 

Rcots of the Unfavorable Financial P6asi"tion 

During the sevexries poor trsde performn3n=e was the main rez-saa for slow rconorniz growth - .  
ihroughour .Africa. ?.Xsny f3ctoos. svch ss the  oil price hike.  sPow dernsnd gros$tS., f i s h  priunsr* 

. . :onumodili.rs, as?d domestic trade snd e s z k x g e  rate polxses, contribured to sevzre terms; of 
:r36e loss znd gron-ins ksEance of psyments deficits. 

Exposf perf or^ ..ante 

Like most .African countries. these countries have export secwrs based on a single, or at 
most a very feu ,  r imas? ;  commodizies. These primary commodities, often agricultural 



csmmodisies like coffee, cotton, and peanuts, account for a significant proportion of grc15s 
domestic product (GDP) and of government revenue, as well as of export earnings; mareo~.er. 
they represent a livelihood for a large segment of the rural population. 

Trade data (table 17, cols. 3 and 4; 57) show that In terms of volume of exports, the 
countries registered fairly respectable performances in the sixties and even in the 
seventies, with the notable exception of Mozambique, whish was wracked by civil war. Is; 
addition to commodities, exported labor services are a very important source of foreign 
currency earnings in Lesotho, Mozambique, and Sudan. Any changes in the ecaaosraies clf % h e  
labor importing countries (members of the Organization of Petrafeurn Exporting Cauntrics: 
(OPEC) and Republic of South Africa) could significantly change the level of their earnings 
and their. economic performances. 

The modest growth of export volumes during the sixties and seventies, however, was in  part 
offset by an unfavorable trend in world prices for these exports which began in the seventies 
(table 18). These trends of prices received, coupled with higher prices paid for oil, a 
major iwport in all these countries, left them facing unfavorzble terms of trade (table 19). 

These countries faced unfavorable terms of trade despite the good market porentlali for some 
of these commodities, such as meat exports (from East Africa to Middle East oil prrsdmcers). 
The livestock sector is sensitive to the occurrence of drought. For example, kfali's greatest 
agricultural resource, until 1972, was livesltock, 5 million cattle and 10 miliion sheep and 
goats. During the drought of 1972-73, much sf the nation" herd was depleted, by some 
estimates as rrtuch as 50 percent. In the cases of other commodities, other nonprice factors 
contributed to a drop in export earnings, as for example increases in domestic dernznd, a 
switch to cereal production, and the spread of the plant disease "roseate" in Mali and Xiges, 
which led to a drop in peanut exports. 

:Average annuat real : 
: Major :Ch~?LribLPti~n .'growth rate in  t o  aQ : Coefficient of V : export : of < % ) t o  : exF j r?yo luw : variaziolr?, 

Corntry : c ity :total exports: 
: 6980 : 1950-70 : Q??-32 : v o t u ~ e  : Vatl~ae 

: (11 

Ethiopia : Coffee 
Kenya : ~cdfet 
Lesotho : Uoci 
Hal i : Cotton 
Plozambiepe : Ceskelss 

(2) (3) t-4) ( 5 )  1t6> 

----.----- Percent---------- Coefficient 

64 3.7 1.3 15-? 33-? 
22 7.5 -3.3 12.7 22.6 
na na na 25.1 45.1 
67 2.9 6.5 42. 'F 69.7 
na 6.0 - 13-3 6ia na 

# i ger : Urenim ore 84 5.9 20.8 43.3 15.0 
Senegat : Peanuts 13 1.4 -1-8 22.5 20.3 
S m l i a  : Livestock na 2.5 9.1 26.5 39.8 
%&an : C o t t ~ n  46 2.1 -5.7 24.1 22.6 
Zambia : Copper na 2.3 - -5  -, r -4  23.5 
Z i h b w e  : Tobcco 45 ria na 39.8 31 -9 

na = N t t  available. 
?changes in price-weighted s m  of  volmes. 

Source: (47, 57).  



~ h p  po!icies of these countries toward agricultural exports haie taken various forms, such as 
l o r  producer prices, export faxes (either in the form of direct taxation or overvalued 

and sometimes discouragement of investment. Various arguments are made to 
justify these policies. Thz reasons a;e a combination of the need to industrialize by 
promoting import substirution, and the need to control inflation rater. 

Tabie 18--Export  price trends 

4 

Average aw~ual growth rate '  
C o m o d i  t y  

1961 -70 1970 - 82 

Percent 

copper 
Corn 
Beef 
Peanut ma: : 
Peanut o i l  
Tea 
Sugar 
carton 
Tobaccc 
Coffee 

prices derived f ram the ratio af internstionat prfces to the iade; of 
prices o f  mawfacturd e x p r r s  frm idii."strSa\in& ceetuntries. 80th 
series are expressed i n  dollars; inf lat ionary trends c m n  i n  btih sets 
of prices are conseq~ently etiminared.  or conpasisan purposes. 

Source: (571. 

Tabie IS--Terr;ps sf rrsde, 1970-82 

Berm of trade ..- :Average annual g-outh race of 
~ o t r n t r y  : 3970 : 1979 : 1 : 1982 : termsoft f fade ,  ?973-82 

- - - - - - - - -  Index (3980 = ; O D ) - - - - - - - - -  Persent 

Exhiopia : 956 159 a 74 
Kenya S 108 87 87 
Lesotho na na na - na 
#a1 i : 718 1 B7 107 $02 
xozarbYquo : 117 104 95 86 



Deteri~rating domestic econorrrti~s and glokal factors have led to widespread finzncial crises 
in all of these countries (table 20). The balance of payments deficit for zhese countries as 
a whole increased from 5179 million in 3970 to 5882 million in 1982. The major struggle for 
these countries, -therefore, is to achieve a sustainable clerrent account position while at the 
same t ime avoiding sharply reduced imposts. 

Balance ~f payment deficies were largely financed by external borrowing and depletion of 
foreign exchange reserves. The wiltfingnesrj of these countries so fo'l!ow the. monetary 
expansionary path and the ability of the financial systern to finance it  added :o the inpact 
of the e c ~ n ~ r n l i ~  crisis, The inneernationaEizatiopt of f i~ancia l  markers and the increased 
mobility of  capital {OPE83 surplus, transrormed into spending by another country) has made 
this process psssi ble. 

The ifncrese in amount and burden of Qebr in the early eighties caused a shortefilng in terms 
and hardening of the ccsnditicsns for borrowing. This t ype  of borrowing, even at higher Panes, 
was sliili att9-active because no conditions, in terms of policy ref~rms ,  were attached. For 
seme, the debt burden became excessive and forced them to enter into multilateral deb': 
negotiations when they failed el7 meet thizig debr service obligations. Debt service, 
especially, was a burden for the iarger countries such as Kenya and Sudan (table 21)- 

In Kenya, crutstanding debt (both meditirn- and long-tzrrn) grew by more than 615 percent during 
1979-82. Since then, despite slow grawfh of i31vesi;tmen"ind !02it,s, the rate of external debr . . increased from 25 percent of GDP, 3es 1979-82 tc 46 percent of GDP ar?d %he cost of ser%.:csng 
~ Q Z ~ S  rose Po 20.6 percent of export earnings. In Sudan, from 1970 zo 1983, public debt 
ballooned from $300 million to $5.7 billion, and other obfigiations (such as military debt 3nd 
prlvaseBy heEd debt) were estimated 813 have risen to 87 billioo. By 1984, Ssrdar. faced an 
cliutstandlng debt s f  abour 10 times expor% earnings and an irnporz 5ill sf abour 4 zimes expori 

Hab!e 2 0 - - ~ x p r t  earclrags, iqmrtt;, bebr service, a,nd internatio~at reserves 

r Ratie of expsrt : Ir;?p3r:s zwacrsd D+ 9 ~ 5 %  
-..PinquaZ g r o ~ t h  riste, 99654-68 to 198'8-83. of-- : earnings to i q ~ o s t s ,  : intesmtio%ial reserves, 

Country Exports Imports 19E2 4 982 
- 

- - - - - - * -  P e r c e n t - - - - - - - - -  -- Ratio Days 

Erhieyia 9.42 73-00 0.69 95 
Kenya 70.89 i3.78 -65 tZ 
Lesotho 75.55 fB . i5  -05 i-0 
nati 35,M 74.804 -52 '0 
~ r s z ~ i ~  : 2.  POI 4 - 3 9 .  na na 

M i  ger iB.60 73.90 -84 32 
Senega i 8.97 5Z.35 -53 G 3 

Somalia 12-32 "i 3 6  -36 25 
S d e n  7.L2 11.82 -28 1 C 
Zambia 3.S 5.87 . i?G 73 
Z inbabe I f  -56 ?T.& . ES 33 

r p  = Not availabie. 
'2nr;mplete series, 9%-74 i s  tPle p e r i d  covered. 



z3rnings. This situation led to severe: shortages of agsIcisEturaE inputs, including fuel. 
.T-he current accouat deficit increased to about 10 percent of GDP. 

Factors Affecting Governments' Decision to Sraport 

~ ~ ~ 3 u s c  governments in most of these countries are the major importer of food, explicit 
3:tr7ntion must be paid to their behavior, especially if shortrun food availabiiiries are to 
he projected. 

~c iogn iz ing  the limitations of data  and expected variation in behavior of governments in the 
d ~ f f e r e n t  countries, we attempted ,G develop a siandsrd import modet in which the basic data 
?re available. A simple least squares regressior, is used to measure the relationship between 
y ~ m t i t y  of commercial food imports (dependent variable) and total grain production, foreisn 
exchange earnings, qlrantity of food aid, and world food prices (independent variables). 

The uncerrainty which surrotlnds decisionmakers' behavior in a given year makes it  necessar! 
to use two different specifications of the model: a I-year fag and current quantities of 
production and foreign exchange rever,ues are used as explanatory variables. The twa 
scenarios allow US to assess the responsiveness of governments' act is~s  in  importing, 
especiaiiy in concurreat production shortfalls and adverse variations in foreign export 
-evelaucs. The sign and magnitude of the coefficient indicate how internal instability in 
prodt?ction and exreanal instability in foreign revenue earning prospects would translate into 
food availability. 

In the present mcdel, we hypothesized that the countries respond to a production shortfaii by 
incrcssing cammercisl Import qusntities. Variations in foreign exchange inflow are expected 
t~ w ~ r k  through government control mechanisms; &hen foreign exchange receipts a re  high, 
gnlernments are hypothesized to Increase the quantities of commercial imports to demonstrate 
esanornic prosperity. The nreatmenr of food aid in esiinati-ng trade behavior is somewk3t 
uncertain. Coufiirie~ are expected io substitute food aid for imports as a means of obtaining 

Tabte 27--Debt service raf i ss  

Debt serv:te as a pescewage o f - -  
: Exoorts c f  ~ o d s  

Country :Gross narional product: a-rd services 
: 7979 : 1993 : IC73 : 1983 

na = ko? avaZ:aD:e. 

Source: (53). 



budget relief. ?%ley also may use food aid, however, to supplement commcrciaI imports PCP 
improve the diet of their population. Finally, a rise in  orli lid food prices is expected to 
Iead fo reduced i l l  10rts. 

- 
I he results rn table 22 show that In those countries which histo~icalty have had !ow impost 
dependency import elasticities with respect to production were greater than one. Those 
countries were Ethiopia (which imported 1 percent s f  its food supply at the beginning of the 
s tudy p e r i d   an^ 5 percent at the end of the study period), Kenya ( 5  and 1 1  percenr), Mali f, B 
and 13 percent), Niger ( I  and 9 percent), and Sudan (8 and 10 percent). The only exception 
in this group was Zimbabwe (8 and 5 percent), which had a relatively law import elasrictzy 
with respect to produetion (-0.73), reflecting the larger storage capacity in that country 
and a government policy of purposefully maintaining Barge buffer stocks of cereals, which 
reduce production-induced variations En cereal imports. On the oeher hand, those countries 
with a historicafly high import dependency showed nor iceably smaller import eIasticiiies wit f a  

respect to productiac. Those countries included Lesotho (13 and 56 percent at the beginning 
and end of the study perish, respectively], idozarnbique (8 and 38 percent), Senegal (23 a!ad 4a 
percent), SsmaIia (23 and 53 percent), ar:d Zambia (6 and 21 percent). 

Increased foreign exchange earnings !ed to ps i r ive  respoirrjes in terms of cereal imports in 
all the countries, as was expected. B ~ i i  ?he magniaude sf this response differed considerably 
among ct>lantries. Mozambique, Septegbl, and Zimbabwe showed the lowest response--0.50, 0.13, 
and 0.21, respectively. Ow the cther hanti, iii Ethiopia, K e ~ y a ,  Alali, Sudan, and Zambia, a 
I-percent increase in foreign exchange earnings led to a greater than I -percent change in 
cereal imports, oeher factors remaining equal. Thus, even h those c~untr ies  thzr have 
relatively minor import dependency, relaxed financia8 constraints lead to increased imports. 

Food aid did not greatly influence commercial impsaas during the study period. Riii'n the 
exee~rion sf Ethiopia, wfmere the import elasticity wirh respect to Food aid was -0.61, the 
sizes of elasticities were quite srnajl, ranging from -0.07 in Somalia to 4 . 2 3  in Senegal. 
These results appear as indicate that the low, ilnstabie impact sf  focd aid on imports is due 
to the large interannual variability of quantities received by the countries. This 
variability results in part from the fact that food aid allocations were usually made on an 
emergency basis. World prices did woe appear to affecx import leveQ,s significantly. 

Table 22--Cereal impre elasticities 

:Perceilt c h a n ~ e  in  cereals imposts due t c  a 1-percent change i n - -  
Country : Prodcactior, :Foreign exchange : F a d  a i d  : Uorkci price 

Eehiopfa : -1.15 1.70 -0.61 na 
Kenya -2.39 1-22 - -02 na 
besotha : - .a .51 -33 -7.02 
Hal i -2.87 1.26 .13 na 
Mozambique : - -53 -50 -15 na 

Pifger -1.07 -86 
Senegal : - .37 -14 
C m l i a  : - .8f -82 
Sdan  -2.30 1.04 
Zambia - -87 1.44 
Z i t h a b e  : - -73 -21 

na = Mot ayailable. 

Source: Es:i.mtr'ons bas& on ERS data base. 
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In cslzulating the desired level of emergency reserves, planners are constrained by the 
e~ i s t ing  storage capacity in  the country and the cost of expanding this capacity, Three 
factors are important in this connection: total costs of naairitaining srochcs, the need tea 
renew stocks at regular inter~als,  and the need to harmonize pricing policies with food 
storage polic) objectives. Considering these three factors, t h e  opportunity costs of 
asiumulaaing and maintaining large quantities of food i n  central storage may be very high. 

Field reports indicate storage c a p c i t y  at farm and villsge leveh in African countries is 
significantly larger than that at the central level. This is not surprising. given the 
predominantly rural population and the subsistence nature of agricultural production in  these 
countries. 

As a mechafiism for adjusting consumption, food storage is best evaluated in terms of the 
capacity and length of time for which the Food actually stored can sustain t h e  population 
concerned. Several attempts have been made in Africa to arrive at th is  sort s f  estimate. 

A survey of 127 farming households in Niamey, Tahoua, and Zinder departments in Niger, for 
example, found :hat onfarrn storage capacity is such that after a good harvest the equivalent 
to 160 percent of annual consumption was stdred (11).  One published official estimate for 
Niger suggests that onfarm storage capacity approaches I million tons (61, about 60 percent 
of a normal year's cereals production. Interviews with farmers in Somalia found that 23-75 
percent of the sorghum harvest was stored. However, this relatively large initial amount 
stored is mostly used through household consumption during the course of the year, settlement 
of obligations, barter for necessities, and cash sales at higher prices later in the year (6). 

Food Substitution as a hleans of Stabilizing Consumption 

The knowledge of food substitution in African countries suffers from a lack of research 
because of the failure to colIect reliable data and because of the limited usefulness of 
existing data for drawing inferences at the national level because of marked regional diet 
dirferences. Most urban consumption surveys have been conducted as a basis for construcaing 
consumer price indexes, which reflect only cash transactions. In rural areas, studies in 
this area usually explore rejationships between consumption and income, rather t h a n  focusing 
on the food consurnprlon behavior and substi~ution which is our interest here. 

When cereals are in shorr supply, consumption of other types of foods should increase where 
possible. Meat, milk, fish, vegetables, fruits, and root crops are types of foods which 
normally supplement cereals in t h e  diet and whose supply is sometimes expandabIe. A survey 
of the sedentary population of t h e  Senegal Valley showed, for instance, that as milk 
consumption decreased with the progress of the dry season, consumption of fish caught in the 
receding river waters increased, compensating for protein intake in the diet. The dam on 
supplies of these foods are, however, particularly weak. 

\Vhen untimely rain disrupts the crop plantings, people in Africa often engage in vegetable 
gardening around wells which usually still have water in them. Root crops, especially 
cassava, merit special attention because they are drought-resistant. Although cassava 
requires heavy moisture in the soil for growth 2-3 months after planting, its harvesting date 
is fIesible anywhere between the Qrh and 18rh month after planting; thus, it can be hark esaed 
in a drought year. Because of its bulk and perishabi1it)-, cassava is usually consumed near 



place sf produciiow rind thus hardly enters into recarded trade at all. It is a crop with 
;0-?10 percent dry matter, however, and can be a valuable crop IlocaPly in times at" drsugha. 

rht supplies of such supplementary foods obviously win1 not hold out in the even*, sf  a 
,--t,astrophic drought. First, pressures on such sources of consumptian become unsuscnainablle, 
Second, production of such foods itself suffers. Meat and milk disappear when drought has 
j,;?d up pastures. Fish disappear when rivers and lake beds dry up. 

4 
Famine Foods 

Tl;r second aspect of food substitution is the recourse to foods not normally consumed excepr 
In emergencies. Dieteraen and Calame-Griaule give a list s f  so-called "famine faads"" in the 
D ~ g o n  country of 51aBi; most are gathered rather than cultivated." h western Sudan, tihie 
\\ild grasses absade and kreb are eaten in times of famine. Similar examples can be found in 
l ~ t h t r  countries. 

.-' 

This rapt of food ~ ~ n s u m p f i o n  cannot be satisfacnoriiy recorded, short of direct survqs, so 3 
3s zio shed light on she nutritional well-being of African peoples. Such surveys are 

L\mplicared enough at the best of times, and almost impossible to organize in times of a seal 
f food zrisis. Yet the only way to verify stnternenfs by African go..esnmcn!s that their people 

i 3 i ~  sf'?lrvation is by inspecring their storehauses ro determine whether the!: are in f ~ t  
L empty snd by obsertying people's eating habits to see if they are in fact subsisting ant 
"famine hods." 

a 1 
$ Role of Food Aid 

Z 
Fcod aid became an important global phewlcsmesaon in the aftermath of World War 11, when large 
stockpiles of food accurnul -d, notably in the United States. u.S. food surpluses were 
initisll! sent to Europe. Later. they werz sent to developing countries like South Korea, 
Tsiwsn. 2nd Israel to help them meet their demand for food and as a means of de(ie1opint.g their ! 3gricult~ral sectors. 

Background 

1 
The United Srzrtes overall has been a primary provider s f  food aid, both bilaterally aa 
recipient go%ernments and hrough multilateral organizations like the Wzited harisns N"il;oirid 

$ Food P~rcgrarn f\xF'FP), The original legis!atisn prmiidtilrag U.S. food laid on a ccmtincning kasns 

j n x  the ;\grisulrural Trade Development 2nd Assismnce Act of 1954 (P .L .  180). The lntcnr a: 

3 :his Ie$is!ation was to curb the cost of srockpil i~g farm s u ~ p ~ ~ s e s _  FO continue C SI aid 
s f f ~ r s s  ro E ~ r a p s  snd 9esq developed countries, and to increcise :he purshzsing pi;~iier of e" S 

?. 
;s3de partners who kicked sufficient foreign exchange to buy  U.S. farina espu~rns. 

: " S C C ~  ""famine Po~ds" include sorrel seeds (cultivated); wild seeds of s"?1nat8nu 3c"gz:~r-;$u" 

~ O Z O  emme Pcnl ic ; r~  G;$C*~CAIPC;~.~ZI?~ P. dunu nu i Rh? bchussaa caUr-sE-.ce , en-.me emmele (Pa,.n~a~~&mni: 
,*-<.r ;. & - <  .' .,. .* u..,nz"b, kenie - eec Chdcarlx cdosat. s u m i  'Cj.gc~rus e-xc~Ecncu~l. swd dogo p?Bi 
L-:~-~+ . 4 . * - a - ~ ~ ~ P .  , - - - -  C ~ * L ~ : C B J ~ P J  iP3). 



Amendments to P.L. 480 in 1966 deleted references to U.S. farm surpluses and made more 
explicit the intent to use U.S. food to combat hunger and malnutrition (the Food for Peace 
program). Further changes in the legislation embodied in the International Debelcupmewa and 
Food Assistance Act of 1975 emphasized the direction of the program in moving U.S. food aid 
to countries that faced urgent food needs. 

The 1975 legislation also provided that 75 percent of title 1 shipments be directed to 
countries having an annual per capita GNP of $308 or less "and affected by inabiQity to 
secure sufficient food for their immediate requirements through their own production or 
commercial purchase from abroad." In 191977 the GNP limit was raised to $550 in 1976 dauHPars. 
The limit was later pegged to the cut-off point for International Development Associatiion 
(IDA) loan eligibility; the level is now $790 in 1983 dollars. The 1977 legishion also 
added the title IIJ Food for Development program (54).  

Food shipments under title I consist of cansessional sales and are canditiona! on the 
recipient countries" efforts to attain E ' rreater degree of self-reliance, including efforts, 
to meet their problems of food prod;- -:ion and pcapulation grownh.'"" Title II  food shipnmesnas 
are "to meet famine or other urgent b: extraordinary relief requirements; to combat 
rnaln~*rition, especially in children; tc promote ecornomic and community developmena in 
frierhdly developing areas; and for needy persons and nowprc~fit school lunch and preschool 
feeding programs.' The major activity under title 11 is carried out under the auspices af 
voluntary US. agencies, such as Cooperative for American Relief Everywhere (CARE) and 
Catholic Relief Services, and of multi1i~;erali organizations like WFP. 

Through rime, with the decline in U.S. agricultural surpluses, the U.S. Government erlcouraged 
other developed governments to assume a larger responsibiIity for providing food aie. For 
the donor countries, prior to 1972, fooa aid deliveries could be arranged convenienrly 
because of the continuing existence of excess production capacity. The world food pbroduc~iain 
shortfall of 1973-74 caused world food prices to rise 147 percent between 1972 and 1934. 
With increases in transportation costs due to the escalation of oil prices and increases in 
the commercial dcrnand for grain (livestock numbers had expanded subsrantially in the So\ jet 
Union, Japan, Eastern Europe, and China), the question of the size sf the food aid program 
and its cost became more important. 

During the late seventies, another major development which had significant Innplications for 
allocating food aid lay in the changes in U.S. agriculltural policy. With increriscd U.S. 
Government storage of grain, and its attendant costs, policy shifted towzrds contrcal!ing 
product,ion and finding outlets for commercial exports. The promotion of eomrnercia% e X P O i P %  
was partly a response to European protectionist agricultural policies. The pro5learns of 
international agricultural trade protectlor, and international foreign policy rivalry are 
never very far from matters concerning food aid. Thus, allocating food aid among recipients 
has been sig2if icantl y affected by political considerations. 

Another development durijng this period was more emphasis on the use of food aid for huvaaa 
relief. From World War I1 to 1972, U.S. humanitarian relief was never more than 30 percent of 
the total food donations in any one year. How~ever, by the seventies the relief element in 
total food aid had risen to about 70 percent of all food donated. 

In xhe sixties, moss food aid went to pisia and karin America. Sub-Saharan Africa, haweaer. 
assumed as, increasingly prominent role as a recipient of food aid beginning in the ssven~ies. 



,,rf $39' i982/83 was absorbing as much food aid as Asia, w i t h  sewn times; the population, 15 
F ~ ~ Q  figures show (fig. 12, 191, The 11968-73 drought in the Sahel and the Ethiopian faantrasr 
,i 1973-74 and 1984-85, with the humanitarian response from the developed coilanhlries which 
lhese crises engendered, gave strong impetus to this trend. 

\13nY countries participated in providing food aid ra these Il ll countries. The Vniaed Saarafs 
European countries were the major contributors of food aid. Through time, fneir shale! 

(0; different countries has varied significantly. Overall, the U.S. share of' food aid 
declined through time (table 24). This decline in part is a consequence of the overall 
,l:rease in food aid shipments. For example, in 1970, the total cereals food aid donated to 
these countries was 44,000 tons, with the United States providing 38 percent. In 1983, these 
;o~ntries received almast 1.3 miIlion tons and the United States provided 42 percent of total 
iergals food aid or 560,000 tons. 

Share of Food Aid in Consumption 

~ 3 1 3  show posithe growth rates of aggregate cereal food aid receiled by 311 the P 1 study 
countries between 1966-68 and 1981-83 (table 3, col. 3). Despite positite growth raws aver 
the ful l  study period, aid flows hatye fluctuated considerably in the short term. A ci~ij~er 
look at the coefficients of variability in tabie 3 reveals considerable cariability in fcii3d 
slsilabiltty even with food aid factored in. Moreover, in Ethiopia, Kenya, Somalia, and 
Zambia, the observed variability in food availability has been higher with food aid than 
aviihou:, In Somalia, she coefficients of variaaion acrualEy increme as one moves from 
production to total avaiiability from ail sources. These findings raise gpuesoions about the 
timely arrival of food aid to fill food proeduction shsrtfails. 

- -- -- - -- - 

estinatisn sf Cereals Food Aid 



Oebile 24--Portion of recipiebn*sa fa& a i d  Ctoq?agcB 
frm t h e  united Stetes, 1%&--93 

Year : Ethiopia : Kenya : Lesetrrho : M a L i  : U ~ i k m i ; e j i ~ i e  

3980 : 33.119 82. OQ 67 -52 W. 59 59-72 
1981 : 11.79 67. ae 97.75 o P. s z  
1982 :.19 47.46 56.86 6.W 6-77 
1983 z 2.31 60.63 55.811 2C.35 *nL.tPP 

1937 -33 average: 5.38 58.55 70.14 9.00 10,17 

: Niger : Senegat : S m [ n ' a  : S&ar : la*ra 
-- -- 

Percerit 

9 96-6 - - 100.00 100.@0 1100.09 IOO.OD 
11967 - - 100.P30 10~.010 A00.00 - - 
1 358 - - - - 100,O'O - - - - 
1 969 : 0 81 -31 55.516 0 . - 

1970 2 o laa-oo 6-85 o 1caa,~3 
3971 - - 11088.QiD 10.71 Q 403 .Q.? 
3 972 : 4.11 20.29 0 0 'iOO-BBO 
79?3 r 70.94 33.89 0 62.16 5-66 
3974 : 60.u 51 .n Q 85-55 * - 

1 9'85 : 7.42 6.80 17-52 au9.ZZ 9 3 - W  
-- 

'I Pi% : 25-30 29-92 A 1  -99 2-78 -99 
8 977 : 8.33 30.75 3-15 &.OT 33-73 
8 978 : 46.78 47-85 52-17 84.77 O 
A 979 : 1.86 32.58 68-34 79-04 69.76 

19869 : 80.00 54 -45 67- 7'8 89-14 75-09 
3981 : 27.54 42.02 65-76 81 -29 70.79 
1982 : 28.55 28.37 38.10 55.18 41-43 
1983 : 900.00 58-78 85-49 45-91 45-82 

'8981-83 average: 52.03 43.W 65.12 60.48 53-6B 
- 

- -  = NO food aid received from any country. 

Swrce: CaZcuBat@d frm ERS data base. 



On 3 pea capita hasis, the food aid received by these countries h s  2n average steadily in- 
;ICsgd since 1966 (table 25). However, toere have been marked vrariatisns among clr~oantrices. 
3831i 2nd Siger both  how very heavy per capita food aid in 1974, the final year of  fhe Sshet 
drought of 1968-74. This high faveI s f  aid may reflect the desperate food need following 5 
)pars af drrrusht to reestablish stacks, but it may also reflect in pzrt the dowcrrs"pipelinne: 
tsing pens in pHace to deliver such aid to remote, Sar~dIocked regions. The only other Country 
f~ habe received such heavy food aid per capita was Somalia in 1980-81. Nevertheless,  his 
:enel uas rapidly being apgroashcfgt in 1983 by Sudan, the most lpopulorns of  the study countrie!~. 

8cf~;e  B977, only Ethiopia, Kenya, and Sudan had received P.L. 480 title I food donations 
3mong our ~xudy C O U ~ B ~ P ~ ~ S  (table 26). Sudan" far,d aid receipts started climbing 
jignaifiianmtig' in 2677. Some 90 percent of ohis ha been strancturaI food aid. In Somalia, 
the second mcvjoh recipient of food aid in terms s f  total vollume, 70 percent of total 
j83ocaled sid ~ 3 5  under titlie I1 because sf the border conflict and refugee problem, and the 
rest uas under title 1. Ira Zambia and Senegal, the share sf U.S, title I food aid ranged 
from 51 rs 100 percent of toea1 food aid received in a given year. ]in LPSOB~Q, ?ufaBi, and 
Tiger, d l  fasod aid donared by the United States was under title 11. 

Crowth of Food Aid Dependency and AlIocatioa Criteria 

8\ es the period 1966-83, food aid receipts by the I I countries increased ae an average annual 
raie of f 7.1 percent (itable 3, col. 3). This rate accelerated in the most recent decade. 
ta'hile total food imports info the 11 countries grew by nearly 50 percent between 1966-68 and 
1971-73 and then again by 68 percent between 1971-73 and 1981-83, the volume sf food aid 
multiplied more thaw eightfold between 197 1-73 and 19881 -83 (table 27). For some cc~unrries. 
the rate sf growth a% fasd aid has been even higher, because their food aid receipts in 
11931-33 uere nonexistent or negligible. 

Sot only has ths rate sf  food aid receipts inncreased marked:y in recent yearsr SO has the 
snudy coumariesVeppendence an food aid for their supplies, Columns 7, 8, and 9 of table 27 
indicate the 1 H study countries had a food aid dependency lc~f 11.0 percent at the beginning of 
t h t  study period. By l97l-73,  this wars still only 1.2 percent (in spite of the Sahel 
drcughs]. £338 by the end of she study period food aid dependency had gsaae up to 7.4 perzewa 

IYhgt $45 det2rmined food aid a9loeatlons among countries is not known with certainty, since 
z ~ h  donor country has its own policies and criteria. A hong-term relcatiosship, like thali 
between France? and the SaBaelisn countries, is apt to establish a pastern s f  priorities in 
food s3d sllosatiasns. 

Caixeria such ss shortage of For&gn currency and hutritid~nal need in recipient coaawhrlres are 
ofren sdvsnced by donor countries to justify their allocation of food aid. lo see how f ~ o d  
skQ receipts in :5e l li study countries measure up in terms Q Y ~  crireria such as these. we 
pPo?~?d the countries according ts their per capita calorie availlabiiity in relation to the 
FXO-~ec~~rnrnended maminimum !eve! sf 2,340 calories per day and their per capita fareign suarenrc: 
e3rniiags in 198 3-82 $fig. 13). h o k i n g  of the countries by calorie abailabililiy would sugiest 
1h38 Ethiopia and hlali should have received the largest allscations of food aid, whiEe 
Zambt3, Zimbabwe, and Lesotho should have received the Iswest. As our dam indicate. 
Scmalis, 5loz3mbJque, Sudan, Senega's. and Zambia aecehed she largest per capita aBEgi~sasioans 
of Ser+aSs food zid in ;his ge~i3d (2%- 19* 16. 14% and 14 kg, ree~ecti~"eiy), uvRiEe EtRicopia 
2nd >!A1 ";*ere 4rnsr":g the lotvest rezipienas (-8 and T kg, respectively). 







: Ccmmrciat food imparts : Food aid Food aid dependency 2 do 
Cowtry : ----..-- M 

: 5966.68 : 1971-73 : 1985-83 : 1966-68 : 1972-73 : 9981-83 : 3956-68 : 7991--73 : 198tE- Pe 

Ethjopia : 33.0 31 -3 79.9 5.7 6.5 212.2 0.1 0.2 3.7 
Kenya : 27.8 53.8 212.0 69.2 2.0 17'7.3 1.8 . I  7.4 
Lesotho : 29.6 50.7 178.3 8 11.4 29.14 0 5.9 10.7 
Hal i : 14.0 47.7 95.0 0 58 -4  54.5 0 5.9 4.7 
Wozambique : 66.0 '185.7 796.7 0 0 142.3 8 0 17.5 

bl i ger : 8.3 13.3 79.3 0 19.1 30.3 0 3 -0 3 -0 
Senegal : 234.7 270.7 427.3 31 -6 30.1 93.2 5.4 4.5 9.11 
SwaBia : 35.0 74.3 170.3 I .O 15.4 "it%s8 - 4  5.1 30.9 
Sudan : 16l,h) 203.0 125.3 13.8 19.3 385 -8 1.1 Is -6 11.7 
Za&i a : 43.0 205.0 172.7 -2 2.0 90.6 0 .2 8.  A 
Pir-he : 85.0 49.7 36.7 0 0 7.8 3 0 .6 

- esp 
%-year averages. DLG 
2 ~ e f  in& as a 3-year moving average of t h e  percentage ~d food avai labi l i t y  ecrountd for by d o d  aid. WP 
%verage weighted by 1988 p p ~ l s t i o n .  dug 
dkaverage weighted by 1973 goputation. COB '~verege &eight& by "s83 p p l a x i w t .  

sde 
Source: Appedix tabtes 1-11. the? 
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.3,, s e  compared food aid receipts and damestis: food production, we found that variatialm in 
9.mc"stic production accounted for Jess %hala 20 percent of the variation in food aid. 
zsjsmbiqme and Mali were exceptions to this finding; production variaticns zccaualred far 56 
*2rc,nl of the variation in h4ozambique and 36 percent in bqali. 

Tilrse tests indicate that criteria of a foreign palicy or straaegic nature, in, ;a mix ahat 
\3s:es by case, are apparently important as determinants of how effective each country's - 

for food aid is (37). 

The Impact of Food Aid 

~ o o d  aid may be expected rta have both shorn. -term and Iong-term effects in the recipient 
;ciln\try. In this context, we will review the s h o r t - t e r ~  impact of food aid on nutrition, 
finances, production, and other indirect effects. 

A major role of food aid has been to avert widespread short-ierm loss of life in the face of 
zspeciaiiy large-scale disasters such as the 1973-74 drought in tLe Sahelizn countries. 
During the drought period, food aid provided the e~uivrrHene, in aggregate terns, o f  14 
percent of food consumption in Mali, 18 percent in Niger, and 8 percent in Senegal. A 2 ~ i a ,  
during xhe 1979-80 drought in Southern Africa, food aid contributed 1 J percent of food 
consrrmpt;orr in Lesotho, 16 percent in h?ozambique, and 13 percent in Zambia. Foad aid also 
added 9 percent and 15 percent, respectively, to food availabilities in S~dari and Ethiopia in 
the recent drought. These figures are not insignificant measures of the direct impact of 
f~i;od aid on consumption, in aggregate. 

I f On Production 

African governments historically have neglected the food sector; whether food aid indirectly 
helped them to overcome the consequences of this neglect is very difficult :Q demonstrate 
;crrclusis.ell. The magnitude of the direct effect of food aid on domestic food production in 
:he recipient country is very sensitive, in theory, to the prcsgortion such food represents in 
relatioa to domestic production (16) .  

The irnportrrnce of food aid has varied in African countries. During the sixties, food aid 
represented a relatively minor quantity in rela~idsn fc domestic food production, generaH9y 
i?ss t l nn  2 percent {rsble 281. However, in the seven~ies and eighties, cereal food aid grew 
in rd?,rion to dcbn3essic production, reaching proportidns of $5 percent in Somalia and 96 
peacent in ~Iozarnbique  ( in  n,ggregare terms]- 

f l-3: ?x imine rhr trend of f ~ i d  aid ~n;! domestic produoiios owing rhe seventies and early 
f :i~h!ii.s. we fa:usrd on three sobc:riez with distinct ;h;lracteiisrics: Senegzl. Sudan. znd 
P .." 

o Senegal has had a high historical import dependency, varying frsm 2",8percenit ts 50 
percent over time, and has been 3 major recipient of food aid: food aid has 
represented as much as 23 percent of food ph~duc~ io~p .  in I year. 

I o Sudan has been almost self-sdficient overall in grain. eccasiona!ly exporting 

f sorghum 3nd regularly importing \Vhast. Sorghum is a major  source of foreign exchscge 
S 



earning, and wheat is an growing item In the courx~rg's diet,. Food aid wheat increased 
to abwt 16 percermf o f  total cereal production and aIrnosE twice domesiic wktea: 
produc:ion, 

o Kenya, depending ow weather conditions, has been butfa an C X P O T P ~ T  and an importer of 
grain. Airil~ough Kenya's agriculrtlral sector is strung, the country ha; shoun a 
growing dependency on food aid i ~ ,  recent years. 

The indexes of the major food item in tach country, the respective producer price defla~ed by 
CPI, and the food aid received are shown in Figure 14. The main similarity among countries 
is the ;aBmosf Flat shape of prizes through time. llrn Kenya, faod production movemenas !az-gely 
follow price movements; food aid has increased substanti;ally, especially berween 11979 and 
1981. Given the short trend period of aid inn the country, food aid has not gzeatIy affected 
Kenyan food produc~jon. 

Almost all the food aid received by Sudan has been wheat from the U.S. aiaie I grcpgram. 
Sudanese wheat is mairr'ly grown In irrigate4 areas, In the !ate seventies, wheat a r e  
stagnated and then declined in response to the exrreme shortages of ilemplrts because of a 
farsign exchange shoritage, transport prcabiems, and lack of management on the irrigated 
schemes. Enadequate and aatificiaify set groduwr prices and many other major eso-.lomic and 
Fi~ancial problems c~klid be reasons for declining wheat production. The large quan~ity of 
wheat as f ~ ~ d  aid (almost twice as much as domestic produetion) and the importance a>f wheat 
in the Sudanese die& howewer, may have alfowed the Sudan %orae8rnmene r t ~  ignore the 
predict3bie consequences of  a SO-percent decline in domestic p~advcrisaa from a peak of ..-- 
2 I l,OQO irons in 1978 so 362,000 Pons 413 1983. 

Table 28--Fwd aid represwat& as a percentage sf s r i r  f a d  pr*tim 

Year :Etl.riopia: Kenya :Lesotho : Mall" : Mezm- : I iger  :Seregat :SmaLfa r S~dasa : Za&b.ta :Pimbabd= 
: bique : 

Percent 

I Sm-ce: Calciiiisted frm ERS data base. 





In Senega!, with the longest history of structural food aid, food aid as a share of production .e 
ranged from 2 to 23 percent. The deflated producer price and pr~duct ion of rniliet showed 1 
almost the same patterns as other cc~untr3es: stagnafit producer price and stagnant production I 

with some variations, probably dealr to weather variation. Whether food aid had a; major role ! 
in the government's support of  P a ~ d  production is difficult to answer. The overall share s f  ( 

food aid in total f ~ o d  imports ranged from 6 to 30 percent. Give;. :he security role of food 1 
aid and the higher growth of food aid compared with cornrnercia! imports, food aid may have 
constituled an incefitive to Senegars Government to ignore the seriousness of the problems 
fzcing the agricultsfral sector. 

Flnanclah Relief Impact of Food Aid 

Food aid should represent a net addition to the recipient country's resource base. According G 

to our data, food aid has successfu%ly freed foreign currency for commercial food impcrts, 
especially in years with large production shortfal!~. But its financial relief effect may be 
much deeper than merely commodity substitution, particularly if donors underwrite the costs 
of internal transportation. 

If food aid is essentlaily substitutable for commercial imports, the share of food aid in 
total food i m p ~ ~ i s  becones 2.n important indicator, Food aid has iwcrezsed systematically as 
a share of total food irnpct~is in Kenya, M6zarnbique, Somalia, Sudan, and Zambia (table 24). 
In Ethiopia, Mali, and Niger, on the other hand, which were a11 victims of f o ~ d  crises in the 

Table 29--Fwd a id  as a W r e ~ n t a g e  of total food imports (tonnage) 

Year :Ethiopia: Kepya :Lesctl?e : Mali  : MCJL, : Niger :Senegal : S m l i a  : 9 d a n  : Zanbia 
: biqr-1 - 

Percent 

1% : 39 56 8 0 8 I) 7 5 29 1 
1087 : 9 3 0 0 0 3 20 2 9 0 
T 966 : 8 2 1 0 0 0 0 9 9 0 Q 
'i 969 : 30 0 4 23 0 70 'i 0 2 14 0 
1970 : 17 8 3 64 0 63 5 13 9 1 

1971 7 5 0 35 3 9 6 12 I 0 
! 972 : 78 2 2 1 43. 0 51 7 2 1 6 0 
1 9 7 ~  : 35 4 26 44 Q 71 16 24 16 6 
1994 : 63 o 11 49 o ~a : 7 18 f 7 o 
1975 : 57 7 13 16 1 23 8 25 23 4 

1 3 %  : 34 ; 5 33 5 34 84 10 39 12 19 
1977 : 28 100 11 0 55 6 7 5 37 36 37 
1978 : 30 9 ? 0 66 3 1 56 23 8 1 52 13 
1979 : 32 12 11 28 36 22 9 40 54 33 
1980 : 24 26 2 1 22 39 13 15 71 58 4 1 

Average: : 
1956-83 : 36.17 4.94 9.39 8.06 22.89 33-96 12.55 29.56 31-06 14-11 
9931-83:  53.33 50.33 9.33 30.00 72.03 59.33 15.33 45-00 69.67 33.00 

Source: ERS data base. 



~eveoties (thar resulted in a sharp step up of food aidj the trend is less clew. 
~ ~ ~ i n g  the last few years, food aid quantities increased substantially in relation to 
;cmmercirnl imports in all drought-affected countries. During 198 1-83, Sudan, Ethiopia, 
\ fo~ambique,  2nd Kenya received at least twice as much food aid as commercial imports. Ihn 
,7ther countrie~? the ~ r o ~ o r t i o n  of food aid in relation to imports va-ried, ranging from 20 
?pr<eat to 120 qercent of comrne~ciai imports. 

The Indirect Impacts of Food Aid 

~ ~ o d  aid and other cereal imports can substitute for Iocal food and contribute to  changing 
[ ~ ~ i e s .  In recent years, wheat, more than half of all food aid, has become increasingly 
mpor tant  in the African diet. Over 75 percent of wheat is imported, while per capita 
;~nsumption h2s doubled during the last 10 years. With total cereal consumption stagnant, 

shxe of locally produced cereals has decreased. 

 nothe her important issue is the potentially adverse impact of food aid competing with  iocal 
for limited marketing Facilities. Although the accumulated consequences sf such 

:ompetition have not been studied, the distribution of food aid has probab!y hampered 
msrketing activities because of poor management. infrastructure bottlenecks, arrd other 
limitstions in these countries. 

Estimating Food Aid Needs 

Considerable efforts have been devoted in recent years to the problem of estimating food aid 
needs. Xlush of this research has focused on African countries because of their large fa;lc)c! 

 id needs in recent years. 

A Review of Existing hfethodologies 

Sfcst attempts to project food aid needs have centered on projecting the food gap under 
varying scenarios, incorporating assumptions about financial zapzbility, stock changes, and 
other factors. In some cases, a stochastic variable is added to the model te simu!are the 
unpre6ictabIe effect of weather on production (20).  mode!^ of this type resuir in shoat-tt:srn 
projections of food aid needs. Three models use this method. 

Among the most frequently cited estimates af food aid needs are those produced by the Food 
and .Agricu!firre Organization of the United Xations (F-AO). A country's food aid reyuiremen~ 
i ~ .  cereals is calculated as its cereal import requirement less the amount the counarq- w i l l  
prob3kfy import commerciaily. The cereal import requirement is calculated as :he difference 
between estimated utilization and the sum of current domestic production and a.c-3Etsklt "80cks 
(21 ) .  

- 
I h? dornsstlc productisr. estimate is based on the most reliable a\-sihbFe infosi;-,rr!itin znb is 
modified and refined as more informztion becomes avail:a,ble in :ae c o u r e  of I?:.: S:OP year. 
\!%ex, rice. and coarse grains utilization is estimated indi\iduaEly. 

In Eastern and Southern Africa, the utilization of each type of cereal is caPcutsted as the 
q~rrnt i r l ;  needed io meet "actual requtrements'kf the masketiwg boards plus a provision 



for distribution for relief programs. In West Africa, a different approach is fallowed. For 
cereal crops which are produced domestically, the estimates are based on govt~.nmcnt and other 
figures for average per capita consuanpltion in a normal period multiphied by eseirnsted 
population in the current year. Allowance is made for seed requirements, animal feed, 
industrial uses, exports, losses, waste, and stock adjustments. For those cereal craps ~ G P  
produced domestically, :he trend level of imports is used to estimate utilization. 

It will, thus, be seen that in egstern and southern African countries the e s t i m ~ e s  ealcuIaned 
551 F A 0  are sufficient PO meet effective demand only, and per calpira consumption is aEIolived to 
continue to decline from levels which are already below the rninimunrm nutritional needs 
established by the joint FAQ/World Health Organization (WHO) expert group. In West Africa. 
using this methodology, consurnpitior. requirements are caIculatet4 on the b9.i~ of per capita 
consumption rates which are also below this minimum level. 

ERS Method 

The "status quo'hmethod used in ~ a - ~ ~ d u s i r ~ g  tht ll'orld Food iVeeds atrd Availobilaties report of 
the Economic Research Service (ZRSj, USDA, is an effort to measure short-term levels of 
commercial food impores and food aid requirements to support consumption in a country at 
current per capita levels. ln this instance, the target level of consumption is taken as 
that levei needed to maintain csnsairnpria~n~ar the average level of the last 3-4 years. A 
variant on this method takes a measure of nutritional well-being as the target level (42). ! 

1! 
ERS country srnslysts tabulate basic food ciata, based on the best available informsrfon an 
actual or Forecast domestic production, actual OP targeted beginning stocks, net imports or 
fcrecast commercial import capacity, actual or targeted ending stocks, and actual or forecast 
p~pklation. The methodology includes feed use and standalrd conversion factors applied rsp 

milled cereals. Total use minus domestic production is the status QUO import requirement. 

The kzy contribution of the ERS methodology is ihe hyporhesis that countries need n ~ t  depend 
sofely on domestic production for dietary rnalntenance. Thus, much of the EWS mirthsd6s 
caIculation i ~ v c l v e s  estimating a recipient country3 commercial import capacity. The 
ability of a country to purchase food or other goods on international markets is deri\.eb from 
its demonstrated willingness to do so in the pssr. Steps in the process include determining 
gross kreign exchange availzbility and the pr:>portiow to be allocated to commercial food 
imports, and applying price (impora and export unit values) forecasts ro determine total 
quantities which may be purchased. 

The set of macroeconomic variables used to calculate cornnerciai import capacity are used to 
derive commercial food imports. An admitted weakness of the ERS method is ins Inability to 
take into account short-term budgetary reallocations to adjust commercial imports, espesiatiy 
in years of large production shortfalls. 

Both the F A 0  and ERS methods eszirnate acrnual food aid requirements (or what the ERS report 
calls additional food needs). Thus, these two methods do not recognize explicith the trends 
sf the parameters affecting food availability among low- and medium-income countries. 
Assessment of medium- and long-term food aid needs will help donor counrries identify where i i 

and to what extent food aid is needed and for what, purposes, and help establish a framew-ark 
for delivering that assistance to greatest effect. 

II 



ther iloBium- term F A 0  3le thod 

/ ~ 4 ~ s  medium-term assessments of food aid needs attempt to differentiate between project f f j l ~ t  

[ (20 sa~ppSennez3: the nutritional need), nonproject food aid (to provide budgetary suppl;bray, 
I 

Jad emergency food aid (to provide additional supplies in event of a sudden food skaortfal!j. 
The mcr?ncrbo8ogy esth"ii3tes food imports as the difference between demand for and supph) of  
fGl;d, The demand projections are based on population, income growth. and income eika%r"acnl,e.; 
es~ima??d using r~nsumpt ion  expendit  re surveys. Demand projections for feed, seed, and 
uzste are 3q.sed on historical trends over 1930-88 and structural coefficients of rhe market, 
~ ~ o d  production pscrjections are based on t r e ~ d  extrapolations of the yieid and area (171. 

~ ~ r n m e r c l a l  import estimates are a function of export earnings and food import prices, The 
~ ~ a i a n  of h o d  imports not satisfied by cornmerciat imports is the nonproject Posrd aid 
requirement. Project food aid is estimated as the quantity required to satisfy nurririesnal 

plus the quantities needed to help build planned food security reserves in the 
iow-income countries. The projection of emergency food aid is the zverzge emergenra of the 
recent past years applied to the future. 

Long-term IFPWP Method 

Hlsddleston estimated tuno different sets of food aid needs. She estimated she effective 
demand for cereals in 1996) by using UN population growth and assuming consmmprion wiEB equal 
1375 per capita amounts plus the amount of increase under different scenarios of in- ~ o m e  
growth. The difference between her total projected consumption and long-term produzaioln 
?:end (1961-87) is the import need (30). 

i She compared these total value figures for cereal imports with the projected value of export 
I 

e3rning~ for 1990, projected at  the trend for 1961-78. From these, she obtained two estnrnaies 
I of food aid requiremeats, one assuming that cereal imports having a value in excess of 4 

percent of export earnings wodd require cot~cessional financing, and the other assuming rhsb 
those in excess of 2 percent would require such financing. An important assumption made b.c, 
Hulldieston was that a11 low-income countries that need to import cereaSs in order ro obtain 
3dequste food supplies will require food aid for balance sf paymenas sxppoat. since the! hsbe 
weak export sectors and need foreign exchange to import capital goods; during the ear8y sasgrs 
of growth. 

Projecting Food Aid Needs 

Food aid requirements ssn ke assessed in diffesknt ways, depending on the scope 3nd inrend;d 
use of the projecrinns. -4 c :?le number cannot Isdicate how much food aid is required in 
countries wi th  different pst-2:r- cif economic behavier. The uncertain influence of fuzure 
behavicr and growth rates s ;I:;. key variables csn ~ZgnificaneSy change the final outcome 
Severrhet~ss,  certain 3 ~ 5 % : :  _ :ims can be mzde lo pro>-ide a range s f  the needs of s sounrr: ins 
d i f f e r e ~ t  etsnornlz circc-. ;.antes. 

In projecting food aid needs, we focused on the midterm outlook for 1990 under rhree 
differeni s cena r i~s . ' ~  OUT projections are based on rhc cesnmpo~nenis of food z-.sillsbili:t, 
defined eariier ia  the studv.'" 

 he Food Security Ace ei 1985 reauthlcprized P.L. 480 ts, S s p .  
15 See deficirions, above, p. 6.  



Structural ReIationships 

These components in a particular year may be written in equation form as follows: 

Food production = f (Lagged total food production, Real producer price, Dummy v ~ r i 3 5 1 e 1  ( 1  f 

XbaiErublie food production = Food production - Waste and seed" ((2) 

Commercial imports = f (Food production, Export earnings, !Yor!d food price, Food  aid^'^ (38 

Attsiiraabilc food availability = Available food producxion + Commercial imports + Changes in 
stocks (4) 

Food availability = Attainable food availability + Food cid ( 5 )  

Thus, our projections of food availability are based on the probable performance of the iou~d 
production sector and commercial import responses. Our projections of food produc~ibsiaa are 
based on projections of real producer prices and weather patterns, using the previousl:, 
estimated elasticities of production behavior in  table 13, Our projections of commercial 
imports are based on production projectiiins and foreign exchangz performance, other factors 
being kept constant at base period ( 1  98 1-83) levels, using the corresponding estimated 
elasticities in table 22. 

i n  this rncdel, the trend line of attainable food availability shows the degree to which a 
country's own resources (in the form of domestic production plus net commercial irnpostsa are 
adequate to meeting its effective demand for food. Similarly,  he difference between an 
appropriate target consumption level and the projection 20 1990 of the attainable food 
a:-ailability trend line provides an estimate of aggregate focd aid need. (See the fohPcbwireg 
discussion, The Chronic Food Gap and the Emergency Food Gap.) 

An important simplifying assumption in :he presentmodel is that 811 domestically produced 
food goes for domestic consumption. Therefore, we did not incorporate an aliswance for 
exports into the projections. This is a heroic asaernprion. The 11 countries have 
agriculture-based economies, and their agricu%t.sral sectors are a major source sf their 
foreign exchange earnings. Even when their exports czsnsist of cereals, they s h ~ w  a tendency 
to give these exports priority when confronted with adverse circumstances. Zimbabwe, for 
instance, did not cut off exports of corn unti! mid-3983, by which time it was feeling severe 
effects of drought and had had to request food aid in the face of z massive drawdoas-n of 
stocks ( L  ~pend ix  table B 1). 

Conversely, this simple model does not provide for the likely expansion of effective demand 
for food generated by increasing exports and much better economic performance. Rising fcsd 

'"Find feed where applicable. Zimbabwe is the only country where feed use sf  cereals is ;n 
factor significantly affecting, food availability, and this is reflected in an allgawa~ce of 25 
percent sf total production for this factor; in all other conntries, the factor amo.j;nrs to 15 
percent of total production. 

17\ve used bohk current and lagged values of the variables in the eseimaaicotn. The icriperis 
such as acceptancy of the signs and significance of the coefficients were used in ahe final 
selection o f  the equations. 



I .#. 4 s m a n J  as a result of rising incomes would have the effect of raising the target consumption 
.+\el above the projection based exclusi~ely on populatiw growah because s f  the high income .. 
c13sajcity of demand for cereals among low-income people. The estimated food aid needs 

from our optimistic scenario predicated on better-than-trend economic performance 
therefore be considered conservative estimates. 

~insily,  the structural relationships are simulated to derive attainable food availability, 
wsuming stocks to be constrained at the absolute 198 1-83 levelis. Projected population data 
2re based on country projections prepared by Urban and Wade f ~ r  the ERS world food study 44%). 

 he target consumption level is the per capita food availability in the base period (1981-83) 
extrapolated by po~ufation growth. This forecast follows one of the objectives of food aid, 
~.hich is to prevent deterioration of the nutritional status in paor countries. 

In esercises of this sort, the potentially biasing effect of the c~insumgtion targes; Bevel is 
often a source of criticism. The need for such a Eargel point nevertheless forces a choice, 
and in this instance it is the average of the 1 s t  3 years of data. In 1981-83, most sf  the 
I I  study countries were coping with the effects of drought. Therefore, given the 10w level 
of per capita food availability the estimates arrived at may be regarded as a minimum for 
food aid need. 

Scenarios 

\Ye discuss and compare the scenarios on the basis of differences in per capita attainable 
food svaiiability from target consumption, per capita callesrie avaiilability by income group, 
and aggregated food aid needs (structural and emergency) by country in 1990. The tot21 
quantities of food aid requirements are presented b s e d  on meeting both I00 percent and 85 
percent of target consumption levels.I8 In all cases, the key variables are production 
performance. foreign exchange earnings. and weather. 

Base Case 

Yhis scenario assumes weather is normal and food production ss 11998 grows foilswing the trend 
er~sk:ishod in 1966-83. The focus in this scenario is on what happens to these countries" 
chronic food gap and what the implicarions of these trends are for f ~ o d  aid needs. 

R'ith commercial imports being constrained by weak export performance and the shrilnking af 
avaihsble means sf  financing from international banks, pea capita attainable faod 
avaihbilinies in these countries in 1990 will haye decreased considerably, with the 
cxzepltion only of Zimbabwe, Sudan. and, mare marginaii8y, hfiger. The drop in serms of an 
index based on 19$1-83 levels ranges from 5 percent in the case of Senega'l Po 47 percent in 
that of hlozarnbique (table 30, cotl. $1." The population-weighted aterage: for the li l 
aun:rir;s shows a drop of 8.8 percent. 

- 
'"sBc~F~::~  the 85 percent of target conslsmplrion Bevels reduzes needs by EO percent, 

a ~ ~ r o x ~ m a t i n g  the a\erage coefficient sf variation of food aa-zliBzebiOity from trend in aEQ 
zzuntries. Yhis is the limit 3f p~sc lb le  internal adjustmeats by means s f  i-hawges in hrl?age 
slacks and ~ ~ b s t i t u t i e a n  of "famine foods." 

F - 
""The use of an index allows @ompl?risonms among tke  szudy c~erntrier ~%9*kth~ull da513~8:~sfi 

u- ari.m :he differing corea!s content across national diets. 



The Chronic Food Gap and the Emergency Food Cap 

From the start of government-to-government rood a36 pr~gram'~;  in ah@ aftermaarh of M or; t &b " l r  U , 
food aid has been rhoughi of" as baslca8l;q; a res;pe>nse to an emergency ~itua;ingli, ahao is, 31 

situation that was ~ n f ~ r e ~ e e a b l e .  Food and went to feed people in danger of star+.,irrag bec:!we 
their countries had beea shattered by war (as in the case of those Fed b) the Hfisver Comara:;- 
sion after World War I and the Marshal! Plan afser W ~ r l d  War 111 or because the! bad no h r -  
vests (as in north India in the summers of 5965 and 1966 when the soetbnwrsa mongoan fa~ried 

For those responsible for administering food aid programs, requests for food aid are USUB~!? 

emergency requests. In today's highly competitive world cereals markets, governments of  
stnrpl?yc-producing countries are sensit~ve to accusations of  dumping and therefore are not s&i  

the habiz of giving away or selling at csncessional prices food to other countries unless a 
real need for the Food can be proved t3  xis st, For their own reasons, governmenos; of food- 
defisla countries are at pains to demonstrate need. (Feeding, pnagrams run by private 
voPun:ary orgamimrions (PVVs), some of which have been $cling on for years* come under 8 
$lightly difkrenr  csareguary, since they are usua1Ey targeted to especialiy needy popaallarionl; 
like children, refugees, or the urban poor.) 

Bcc are xhese always emergency situations? The 1 1 Soak-Saharan African countries co. ereid li"? 
this report have not had the means to feed thek people f r ~ m  fheic own resources in the 
period 1966-83, as the data in appendix sables 1-11 1 show. Unlike wealthier countries with 
chronic food. gaps, iike Nigeria, the study c~uantries have difficulty in meeting rheir 
consumption needs by  commercial lrnporu alone. Hence, tiheir structural food aid needs are  
large a ~ l d  foreseeable. The data for Zambia platted below show how the need far fobad aid  RQF 
persisted over the past decade: 

When we try to Ioak into the future, however, we confront the same uncertainty  hat faces 
farmers, consumers, faod aidi aidmicist~ators, 2sd finance ministens, Projecting faad aid 
needs i s  more csmplicateidl than observing past patterns of food cgansump~ion. Future effects;. al 

denand far fami in our 1 1  *ountries will1 reflect not only their domestic food prodaacti~n and 
cxvn?r pedoraance, bat aiso their ~bi1it-y to fi41 rheir chronic faod gap (the gap between 
food availability and available food production) with ~oa?smerciaP imports and shruc$ursi fppii3 

aid, And in the event of emergencv food Pan. that. too, needs ts be fiBlgail 

'7 l 

g lrp 

nn! 
dt! 
eo 
ehc 
a b 

7 
f u 



me most we can do in ?his situartion i s  to calculate the probability with which a point 
,ep~sessting attainable fasd availability wail% fait a ces;tstin smouaao above or beltow rhe 
,,;n-nrpolarianmm of a *trendw line planed an the basis of how we have naodelesl owz histariczl 

Uie then are in a position ta measure the food aid need. h the analysis consisting 
three scenarios for 1990, we have done just this. 

base scenario, the po;ik2s are righa otp werend.' h the optimistic scenario. 
food avaiiability would rise above "trend" due to policy reforms and improved 

sonorni~ performance. In the crisis scenario. however, artainable food availability wouid 
be!ow "trend" due to 2 consecutive yeas sf draught. Because dmught (unlike ahe 

chronic food B ~ P )  is unforeseeable, and therefore creates an emergency. we define rhe f ~ o d  
aid need created by such a fall ir attainable food availability as an emergency food gap and 
the type of food aid required as emergency food aid. Two such projections. again for the 
case of Zambia, are shown "taelow in slightly sfiylixd farm: 

/ In retrospect, emergency food aid needs defined ic ?his manner trsomc absorbed Sy :he sbm;.ic 
/ food Sap- Thus, in practice there is no way of sep~rating oot s:rxturai f ~ o d  aid f r om 

emergency food aid with respect to our data ;'or 1956-83. Fcod 3id zhipmenrs rerpwnd ro 
estimates of needs thar are constantly being revised. And. quire apm-I i m m  ; : , t ~ i i a n ~ ~  the  
amocnzs actually received by the recipient country are poorly s~-~ ;h r~n iz . ; "d  x i )  fEucuanacionls in 
production and imports because of iraospcrt m d  other Laps. 2s rhis report mates clear. 

I 
I \\'hy, then, boiher with rhis disrinction at a117 ne answer is %hat It ensbles us ro see Lax 

greatiy real food aid needs, difficult to evaiorxe even in ibe best of cirsomstances. are 
influenced by the performance of these countriesa own economies. In orhei words, rhese f'nd- 
deficit countries, like others, r. ibvviousiy be rs!nernble to dreughr aird unf~i2r reabk 
events: but the vulnerability of ~:iese partic~lar countries is sccenr~zted 51 the hrr t h ~ i  
they are dependent. at least in part, on food aid to fill their chronic food gap e i rn  in the 
gbrence of emergency. This is why the food crisis in Sub-%harm Africa i s  a inntinming nnz. 



E~hiopis,  Kenya, 33aEi, Senegal, and Zambia should all provide from $0 to 95 percent of theis 
h a d  cc:lsumption from their cBwn resources in 1990. Lesotho, Mozam"triqese, and SomaOia, in 
which fooad : id d i n  1981 -83 was coxatributing about 110, 19, and 26 percent of per capita I"oebd 
cons~~mpriabn, respe@xivz!y, should perFarnm very poorly, providing in 1990 barely 53 to 76 
percent of r f~e i r  target (1981-833 consumption lev.cls from their awn resuurces. Both 
Mozambique and Somalia are facing external and internal confiict, combined with very weak 
food production and exgost market performance. In Lesotho, the problem sterns mainiy From 
pror domestic agriculrura: performance. Lesotho's historical production trend is negative 
(-2.3 percent per year), and even increases in commercial imports will not prevent 
avaiiabilioy from declining. 

The reHaitiv?ly high levels OF attainable food avai2ability for Sudan and Zimbabwe in 1990 
projected t. y these trends are partly accounted for by our assumption of no cereals exponrs; 
both chess: countries have traditionally been cereals exporters. Over he t 846-83 period, 
abour 15 percent of Sudan-s sorghum preduction, equivalent to about 10 percent s f  total 
cereaj psodiuctic;gn, was exported. Zirnba"awe exported significant amounts of corn annju;;llly 
during this period. With no cereals exparts allowed in the present scenario, all cereals 
normal%y exported go for domestic ccunsumption. Therefore, should these governments pursue 
poiicies off qaintaining sorghum and corn uexporB at historical levels because of Financial 
meed, food availability might be considerably less than indicated in table 30. If these two 
countries are excluded from the 11-ccruwtry goupfrsg, average per capita attainable food 
awzilability in 1380 falls to 119.1 kg per year, and tihe index ef The same variable in col. 8 
falls frsm 91.2 to 115.5. 

B ~ t h  Sudan and Zimbabwe established a firm foundation of cereals production daring the study 
period. These countries had the two highest food production growth rates aver the study 

Table 30--Base ease: Attainable dsocS svailabilities, lW0 

: Per capita : --end results, iiWO 
: food : Attaiaaabte : Per capita zrtaimbte 
:availabiLiPy,:Popr~tatim: : I m f v  : : food : food availa5i8isy 

c 5 L N l h ~ ~  : 2982-83 : ?m :Pr&tim: m e  : Impefts tavaitabititys Quabazity : IJldex 
:(3)-C&)*(SP : 

Cl) (23 ( 3 )  ( 4 )  C5) ( 6 )  C71 CEO 
: Kiiagrem Ki lcgrms 

p r  year Mi LIim - - - - - - - - - - - - - -  3 000 oms --.--------- per year 2981-B3=30hP 

Ethiopia 
Kenya 
Lesot? o 
Hati 
nozaroique : 

#ige - 
Senegal 
S m i  i s  
Suean 
Zambia 
Linthahe! 

'15 percent of production excep: Zistbahe, 25 percent. 
r lrn. ?Rverage weighred by 1953 pop la" -  

3~veseoe weighted by 1 W O  p~ePc,at im.  

Sources: Col. 1: appem"ix tabies 1 - 2 7 ;  cot.  2: (68); cots. 3-8: EWS csLcu"utims 



(table 3. column 1) and self-sufficiency ratios in 1981-83 (tab!e 14). Coopied with a 
, ! ,o,~ food production base, Zimbabwe has zIso had relativety effective administration of 
3gricllltural policies. However, these impressive records of performance in cerea!~ 

have been sustained by investments in the agricultural sector made ~ r n ~ i b l e  by 
foreign exchange earnings derived in part from agricultural exports, especially cereal 
owre. If these countries were forced to xealiiocate cereal production from exports ts 
domestic consumption, the effect on foreign exchange earnings would projably be 
ionsiderabie. The performance of their agriculturaiB secton would therefore be jeopardized, 

qiger, which also ranks high 0x1 trend-based per capita attainable food avallabili~y, Lad rhe 
ihird highest production growth rate over the study period. Moreover, i t  had the higherr 

rite of commercial imports of all the studgr countries (table 3, column 21, in part due 
to its strong f~re ign  exchange earnings from uranium exports, which make up 84 percent of its 
[oral foreign exchange earnings (table l7,  co%. ? j. 

/ [n the study countries, the ievel of food availability has historically been subjected to a 
high degree of variability, while consumption is hypothesized to have shown a smeseher 
paatern, having been adjusted by continual changes inn village stocks acd substitution of 
noncereal subsistence crops For cereals. The average standard coefficient of variation of 
faad availability from the trend line for all count.-ies was about 13 percent fmnr th, mean 
(~eble 31. We assumed that in a given year consuanption will be adjusted by u p  to a maximum 
of 15 percent around the ievel of food zvailability. Accordingly, the forecasted level 
sf per capita attainable food availability in 1993 is within the range of 15 percent sf 
consumption target, the resulting food shortag~ in the country wijI p~aababfy not be 
qj~rming. Among the study countries, five wiBL probably be in this position in 1980, 

I In the model, the function of structural food aid is to maintain food availability at target 
Levels. Therefore, in those countries in which the attainable food avaiIsn"ePiPity trend rises 
at a rate lower than population growth, saructural food aid muss expand to take up the slack 
left by at-aifable prod~ctisn and commercial imports, This is the lease of a number of I 

: I countries studied, as may be seen from table 31 which takes country I98f -83 per capita h o d  
availabilities as the target level and shows what happens if performance patterns estabEished 
in 1956-83 persist. 

Structural food aid would have to increase above 19881-83 per capita levels in eight of the 
countries just to maintain the target level of consumptior, is our b s e  scenario (table 31, 
CQB. 5). Sr~malia, with its large refugee population, wili depend even more on food aid in 
1990 than it; does now. Its already high per capita level of food aid will not be sufficient 
io maintain its food availability level. OR ziverage, per capita food avaiIabiliry in 1990 is 
projected to be at 98.4 percent of the target level in these countries. But if Sudan and 
Zirnbabwe are again lef: s u t ,  for the reasons previousty explained (we assumed no cereals 
exports), average r e r  capita availability falls from 142.1 kg per year to 128.7 kg per year, 
and ;he index falls frrjm 98.4 to 89.1. This 9.3-pesint drop i s  the index of per capita Food 
a~ailabi l i ty  represents rr significant drop in consumption coverage and iapfies a large, 
necessary increase i.1 structural food aid on the basis af existing trends alone. 

If food aid flows continue ar: the same per capita levels of 1981-83, Ethiopia, Mali, Somalia, 
and Zambia in 1990 would be within the 1%-percent range of food availabiiity at current 



levels. The share of food aid in 8.4ozambique must incresrse from the current 17 percent sf per 
ciapita food availability to 41 percent to be within the 15-percent range of food availabilir;s 
ar consumption target let~eis. This increase wouHd be even higher than the current per capita 
cc~ntributisn of food ald in Somalia of 31 percent. 

Ax\ estiimat ion based on nutritional requirements yields dramatically different results. The 
obvious reason is the low, below-average calorie consumption in some countries historical1 g, 
md, mare important, the problem of uneven food distribution among different income and 
regional groups. Regional variations ia cropping patterns in a country due 20 climatic 
factors, combined with variations in income, lead to significant differences in food 
distribution and, hence, in consumption. The recent firnine situation in large areas a8 
Africa started among Bow-income people in areas with highly variable mirefall, leading to 
out-migration in search of food. That magnifies the problem, because of  associated physical 
weakness and vulnerability to disease. 

Few existing attempts to estimate food aid needs ism Africa take into account problems o; 
distributing food. Of the reasons foa uneven distribution of food, uneven iraehsrrae 
distribution is perhaps the most inparaant, Therefore, we have attempted to manipulate our 
data Is refBeet this pacrticujar problem. 

According to rhe summary data cowmpi!ed by ReutIinger and Selowsky, the calorie consumption of 
30 percent of  the popu?atie'in in Africa was 115 percent tower than the average 2,dSJ cafoaies 
per day (42). A second group, acco~ntir-g for 32 percent of the population, consumed 3 
percent lower than average. The highest income group, 4.5 percent sf the popmlaoi~n, 
consumed 2,978 calories per day, 28 percen: higher than average. 

Table $1--Base caise:: Per capita fwd svaiiabilities, Im, with rmstent per capita $om$ aid 

: Attainable : Fo& availability, 1990 
:Food evailabitity,:facrdi avaiiebility,: F W  aid, : Quantity : 

EZhiopia 
Kenya 
Lesotho 
net i 
KazarbTcp  



I ya the effects of income disrribution an projected food availability by income ciass, ., applied the above distributional pattern of calorie consumption tcr each country. We 
I cummarired the calorie distribution data and calculated rhe calorie consumption disrribucion 
I - 

for four different income groups. We assumed no change in cansumgoion dis~ribution through 
,irne. That is, class A, consisting of 30 percent of the gopuliation, consumes I5 percent less 
than the average; class B, 32 percent of the pogularian, consumes 3 percent jess ahan the 
2terage; class 6, 22 percent of the population, consumes 8 percent more than the average; and 
fjnaIty class D, 16 percent of' the population, consumes 25 percent higher than she average. 

The average calorie availability End calorie availability by different income class of 
Copulation and their eorresporacDing radios to the FABJWHO-required calorie ttvei of 2,340 
;sjoiies are shown in table 32. 

'4s the results indicate, nutritional ?mvels will probably deteriorate throarsh rime. In the 
3bsernce 0% food aid, with the exception of  Sudan and Zimbabwe, the average nutritional level 
of a19 countries wonId fa11 not only lower than the required level but also Bower rhan the 
levels existing in 1981-83 with food aid. The impact 0f the decline woulid be felt mosr 
severely in the two lowes'i income countries--Mali and Mcpzambique--whick are ctarrerntly 
consuming substantially less than the average regional level (?ab!e 2). 

How Pow the average nutritional level could sink before 3 massive starvation situation arose 
is not known. Based on F A 0  data, there are many degrees of undernutrition, ranging from hiid 
ao fatal; a healthy persm czn !01erate the loss of about one-quarter of total body weight, 
Out more may be life threatening. Among OUP study countries, Ethiopia, Mali, h%ozambique, and 
Somalia definitely need help for their entire popularion. Even if we assume same percent of 
bias in calculation, the average diet in these three countries will probably fa!! as a level 
tower thm 75 percent of the required level. Continued malnutrition on such a large scale 
wi11 inevitably lead to mass starvation among these three nations;" pa;~pulatisns. 

Table 33 displays projected aggregate quantities of food aid need in 1990 by c o u ~ f r y  
iicluding totiil food aid needs based on consumption target and nutritional target and 
IS-percent variations lower than target levels. 

A country" food aid requirement varies greatly according tea she target level chosen, even an 
an "averrsge" need basis. Sudan and Zimbabwe have no food aid needs based om the 19231-83 
availability maintenance targee. Bst, because of the Iaw n~srinionsl-base, food zvailability 
in Sudan will probably not increase sufficiently to eliminate completely the need for food 
aid in 1990 under the nutritional target (table 33, col. 5)- Food aid needs in all rhe orhes 
cour,tries, meanwhile, wouId increase if the nutritional target is ci-aosen. En E~hiopia, 
Kenya, Mali, Senegal, and Mozambique, h o d  aid'neebs would at least double, reflecting tho 
poor average nutritional status of their populations. Sudan and Zimbabwe, which showed zero 
need of food aid on an average nutritional basis, become eBigible to receive food aid (table 
33, col. 5). For the other countries, the amounts are marginally greater than under the  
undistributed nutritional target. 

Optimistic Case 

In this case, we assumed that policy reforms would lead to a S-percent annual increas~ in 
real producer prices over historical trenrd and that improved perforrnzewce of the doaessic 
ecoaomies kvould lead to a significant increase in foreign eschsnge earnings--5 percent 





1 lanually higher than historical trend. Other assumptions related to weather, stocks, and 1 rsste factors remain the same as in the base case scenario. 

I 
1 n e  asssnmptions regarding price movemen& and foreign exchange earnings may seem highly 

urrrealisti~, given the historical recar4 of performance of food grodaactio~ and mac~oaconorni: 
;ndicatOPS. )Powe.sier, the pluspose sf this particular exercise is to show how dramaticafhy the 
faad situation in these countries could change if a few key ecancnnie variables p e d ~ r m e d  
ketter. 

The outcomes far food production and commercial imports and aggregate and per capita 
3ttainable food availability are presented in table 34. Aggregate cereals production in 19.90 
is 8.4 gereent Righer than in the base case scenario, and commercial imports are 41 percent 
higher. As a result, attainable f o ~ d  availability is 11.7 percent higher. 

Per capita attainable Food availabilities in Kenya, Niger, Senegal, Sudan, and Zimbabwe will 
range 7-36 percent higher in 1998 tihap consumption target (1981-83) levels (table 34, col. 
8). Commercial imports in these countries will fill the chronic food gap, while Sudan and 
Zimbabwe will probably have exportable cereal surpluses. Ethiopia, Lesotho, Mali* Somalia, 
a~.d Zambia should provide 85 percent or more of their consumption targets from their awn 
resourzes in 19910. 

If these countries continue to receive fwd aid, on the other hand, per capita availabilities 
in 1990 will be higher or will match the consumption target levels, In Mozambique, if the 
198 9 -83 food aid allocation continues in 1990, per capita food availat 3ity will reach about 
73 pereelat 138 the consumption target leveT. Total food aid needs for these last six 
countries will be about 845,000 tons of cereal, about 52 percent less than in the base case 
scenario (cornparins table 36 with table 33). 

I 

1 TabLe 33--Base case: F d  aid needs, 1990 

Food aid needs, I P X ,  based on-- 
: Heet im pet capita calorie 

: Maintaicing actual 9981-83 LeveLs: Meeting average per capita :: requirements ui th  
Country 2 o f  food avaihabiiity : ealorieseq~ii-cmmts :di f ferent ia<ionWir~ecr8a.;o 
--- : 390 percent : 85 percent : 793 .percent : 85 percent : 7064 percenr : 85 mecem 

( 3 )  

Ethiopia : 1,452 
Kenya 300 
Lesotho : 112 
'.(a! i 216 
3szanbique : 510 

liges &4 
Senegak : 56 
S e w l i a  : P 50 
Sudan 0 
Zarbi a 240 
Zi*abwe : 9 

Scarce: Caicutated from tables 38, 31, a d  32. 



Based on the stated nutritional requirements, Senegal and a nvmber of the other countries 
hvi;! have no food aid need at all (table 35). In contrast, Kenya, where food availability 
will increase by 9 percent, will still require food aid to meet nutritional targets. The 
picture for countries with severe nutritional problems will stay the same, however. Ethiopia 
will need the largest quantities of food aid, 1.9 million tons to meet 85 percent of target 
and almost 2.3 million tons to meet 100 percent of target (table 36). Mozambique, in second 
place, will need 864,000 tons and 1 million tons, respectively, followed by Mali with needs 
of 581,000 tons and 684,000 tons. 

In sum, h o d  availabilities in most of the countries would improve significantly under the 
optimistic scenario compared with the base case scenario and consumption targets. Given the 
financial problems facing these countries, food aid might help relax some of the budget 
con-:, aints by reallocating available funds for imports. Structural food aid in  particular, 
if r t  is managed as a resource for development, can play a role in increasing economic 
productivity. Qther types of  aid, such as ~roviding inputs far countries like Sudan which 
are heavily dependent on imported inputs, could make the difference in shifting production 
levels. Most countries are short of foreign exchange and investment funds; even in conjunc- 
tion with ap~ropriate policy changes, aid could play a crucial role in the later eighties. 

Crisis Case 

In this scenario, food production grows follo&ing historical trends until 9989, when 2 
successive years of drought drastically reduce cereals production. The point of this 
scenario is to show the costs, in economic terms and in risks to human life, of such a 
production shortfall. According to our data, these countries f ~ c e  drought once every 3 years 
on average. 

Table 34--Optimistic case: Attainable food availabilities, 1990 

: Per capita : Trend results, 1990 
: food : Attainable : Per capita attainable 
:availability,:Population: : Konfop : : food : food avai tabi l i t y  

Country : 1981-83 : 1990 :Production: use : Iaeports :availability: Quantity : I d e x  

(1) f 2) (3) (4) ( 5 )  (6) ( 7 )  ( 8 )  
: Kilograms Kilograms 

peryear H i t l i o n  - - - m e - - - - - - - - -  1 tons - - - - - - - - - - - -  per year 1981 -83=A00 

Ethiopia : 165.6 44 7,084 1063 171 6,192 T40.7 85-0 
Kenya : 134.0 25 3,555 533 630 3,652 146.1 109.0 
Lesotho : 194.0 2 1 46 22 238 362 181 -0 93 .3 
Hal i : 132.4 9 1,892 1& 229 1,157 728-6 97.: 
CIozambiqille : 64.0 17 546 82 173 637 37.5 58.6 

t4 i ger : 186.8 7 1,534 230 135 1,439 205.6 110.9 
Senegal : 175.3 7 896 134 552 1,314 787.7 707'. A 
Smalie : 108.1 6 2%4 43 324 565 96-2 87. l 
Sudan : 135.7 24 4,746 71 2 Pb6 6,300 175.2 132.1 
Zambia : 187.6 8 1,342 201 295 1,436 179.5 95.7 
Zimbabwe : 166.6 11 3,225 806 R 2,496 226-4 '835.9 

"5 percent of  production except Z i a b b e ,  25 percent. 
'kverage weighted by 1983 population. 
3diverage weighted by 1990 poputetim. 

Source: &ole 1: appendjx tables 1-31; cab. 2: (48); c o b .  3-8: ERS c&QcutaPitms- i 





The actual productica~ sRortfa:8 in a drought year varies by cauatry and by the severity of 
the situation, but it can reach 30-50 percent in a given year.2o Historically, a I-year 
drought is largely zbst~rbed at the country level because of the adjustment mechanisms already 
described wi~hour giving rise to repcrts of famine. In fact, the effects of a I-year drought 
on nutritional status (as against its effects on agrlr~!tural production) may be difficult aa 
measure. However, most reports indicate that in a second successive year of severe drought, 
the effects will be felt at all levels. 

In this scenario, therefore, we assumed that in 1990 food ~roducrion drops 30 percent below 
trend. The drought of the earlier year should also reduce general economic growth, leading 
lo lower-than-trend export earnings, with a 1-percent fall between 1383 and 1990. Remaining 
stocks En 1930 are assumed ro be negligible. The waste, seed, and feed factor was reduced 
for Zimbabwe from 25 percent to 15 percznt and far all other countries from 15 percent fo 10 
percent, reflecting the use of seed and feed for human cs~nsumption. 

The outcomes in terms of aggregate food productim and commerciaf imports and aggregarrl and 
per capita attainable food availabilities are presented in table 37. The results show that 
in 1990 per capita artainable food availabilities will decline from the consumpticn target 
Ievei in aII countries by amaunts that range from 3 percent ?lip 58 percent (table 37, col. 8:, 
with afi aggregate decline of 29.1 percent from the bass: case scenario. Increased commerciaii 
imports (in the aggregate, 4.2 percent over the base case scenario) help to mitigate the 
catastrophic 30-percent production drop. The cost of such imports is reduced general 
economic growth zs priorities for foreign exchange get shifted. 

2?n Mali, in the two successive r%'iny seasons of 1983 and 1984 rainfall was measured at 26 
percent below the 1960-82 average. As a result, aggregare production of millet, sorghum, and 
maize sustained drops in thcse s e a m s  of 17 and 34 percent from the 1960-82 average. 

Table 36--Optimistic csse: Fod aid needs, 1990 
- 

Foe3 aid needs, 1990, h s e d  on-- 
: Meeting per capita caliorie 

: Maintaining actual 1981-83 'levels: Meeting average per capita : recyi renients ui th  
Country : of food avai labi l i  t y  : calor ie  requirements : di f ferent ia t ion  by income class 

: 100 percent : 85 percent : 100 percent : 85 percent : 16116 percent : 85 pesceuna 

(i) C2) 133 (6) E51 CBE 
1,000 tons 

Ethiopia : 1,100 935 2.272 1,951 2,272 I ,cjcjZ 
Kenya 0 0 336 285 48 8 355 
Lesotho : 46 39 71 60 7% 63 
Ma1 i 27 23 684 581 ia8s 582 
Mozambique : 459 390 1,017 85-4 LC317 6366 

Niger 0 0 0 0 33 28 
Senegal : 0 0 0 0 59 50 
SornaLia : 84 2-1 t70 145 171 1145 
S~dan 0 0 0 0 52 44 
Zambia 64 54 48 34 'B 04 88 
Zi&abue : 0 0 0 0 0 0 

Total : 1,750 1,513 4,589 3,901 4,884 4,152 

Source: Calculated fren tables 32 and 33, 



2imbabwe, which showed an almost 20-percent gain in atrainable food availabiiity in 19690 in 
base case, will S ~ O W  a 3-percent decline in the crisis case, meaning a repetition of its 

in 1982-84 when it had to request food aid. Msmnabique's decline, the most 
will be 38 percent, placing Barge segments of the couniry's pgopseZaition at risk of 

In the other C O P S I P B S ~ ~ S ,  with the exception of Senegal and Sudan, per capita 
j;tainablc food availabilities wil% drop below 80 percent. lin these circumstances, per 
apita attainable calories decrease ncticeztbly in almost every income class in every country 
(table 38). 

I Emergency food aid needs under this crisis scenario have been calculated for each country. 
1 These large projected emergency food &id needs for 1990, totaling 3.6 miliion tons Ilm the 
I first instance (table 39, cot. 3), are in addition to structural food aid amounting ra 3.4 

iniflion tons necessary to fill the chronic food gaps of these countries. This emergency food 
aid need is equivalent to 2.8 times the total annual food aid provided to these countries in 
1981-83, and the total structural and emergency food aid is equivalent to five times such 
actual food aid annually in 1982-83. 

If the target consumption level of 1981-83 is to be met in 1998, the largest needs for 
emergency food aid will be concentrated in Ethiopia, Kenya, and Sudan. Bug Zambia, bqali, and 
Niger are also- extremely vuinerabie to such a crisis scenario. The need for emergency food 
sid atone in Kenya, Niger, Senegal, and Zambia will be laager than ;heir chronic food gaps. 
In Lesotho, Mozambique, and Somalia, ail. of which have large chronic food gaps, emergency 
food aid needs will represent anly about one-fourth of total food aid nekds. Zimbabwe, which 
has no chronic food gap, and Sudan, which is assumed ro divert normal cerea: exparas to 
Jcmesric: consumption in this scenario, *ill require emergency food aid in varying amounts to 
9i.ercome the crisis. 

Table 37--Cr is is  case: AZtaisaabte B o d  avaiKabiiiirhrvs, 119% 

: Per capita : Trend resukts, 1WG 
: S o d  : AtCainable : Per capita attalinabke 
:avaiiabiiity,;Po~ietion: : id : f c d a v a i 8 a b i E i t y  

Corrntry : 1981-83 : 3990 :Pr&ctimi i I q ~ r t r  :availabil ity: Quantify : inbex 
:<3)-ce)*(5) : 

(1) (f ( 3 )  C 4 1 )  1 5 )  461 (7) 68) 
: Kikograms K i  lasqrms 
: per ycer M i  tiion - - - - - * - - - - . - - -  1 000 tons - - - - - - - - - - - -  per year 1981-)33=1CO 

Ethiopia : 1165.6 44 4,741 . 474 111 4 ,378 99-5 60-9 
Kenya : 134.0 25 2,2697 - 221 402 2,388 95.5 71 - 3  
hesor3o : 694.0 2 97 10 180 267 133.5 68.3 
Ha( i : 732.4 9 6% 69 t l 2  761 84.6 63.9 
flszarnbiqure : 64.0 17 371 37 1 26 460 27.1 42.3 

liiger : 186.8 7 P ,005 101 1'84 1,018 145.4 77.8 
Senegal : i75.3 7 570 57 483 796 142.3 81 - 2  
S m ! i a  : 108.1 6 193 19 238 412 68-7 63.5 
Sdan  : '135.7' 24 3,G37 384 1 98 2,931 322-1 90.Q 
Zambia : 187.6 8 858 86 221 993 "&.-I tzi.2 
ZinnBabwnre : 166.6 11 2,026 304 53 1,785 162.1 97.L 

'30 cercent of pra i~ .c t ion ,  except ZirdxSwe, 115 percent. 
Z~versge dei9hte-d by 1983 pqwlacicm. 
' ~ v e r a j e  veighfed by 78F.O pep~hat ion. 

Source: Col- '8: appendix tables 3 - 7 1 ;  cot. 2:  (481; coks. 3-83: ERS catcukatlems. 
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To meet rrutritioxmal requirements, even more food aid will Fse required, with tsaall erneagesbcs 
food aid needs ri:ing to about 4 miPilion tons and structussB food aid needs in eaicess o i  Q 
million tons, naaki4,g a tom1 equivalent to eight times the total food aid actuaBEy receixed 
rsssnwa;ldl~, in 198 8 -83. 

Again. the reality facing these countries is their growing chronic food gap, which leates 
them in an extremell). vuPnerabBe position in the event of production shc;l~rtfaIls in drought 
>ears. fn Ethiopia alone. t he  chronic food gap could increase from 1 2  rnilfion to1 3 rni l l i l~ss  
tons b? 1990, depending on target availability fevels. la is unrealistic to assume that this 
s i x  of gap can continue to be lriiied w i ~ h  food aid indefinitell.. Therefore, unless 
goxerraments take the indicated measures to sol\.e their food problem, fasnrznae m34; well strike 
again as rr  did in 11984-85. 

Conclusions 

The analysis of food atvaiiabilities in the 11  study countries has revealed a picture of h ~ l t ~  
and inadequate per capi~a nutrient intake in most of alnrm even with large food aid inflows.. 
This low level fluctuates rapidly for a number of reasam such as variability of  food pnoduc- 
tion and of marketed supplies arriving in urban miqrkets, and is unevenly distributed because 
of uneven distribution of ir,come and other factors.' The isw level, variability, and uneven- 
ness of effective demand place significant number5 of people art risk of undernourishment asd 
famine. This situation is getting steadily worse as a areskalt of high population growth. For 
these counaries, starenamens like ""World food supplies are growing on a per capita basis" are 
without meaning. They face a continuing food crisis whose only ppossiblle solutic5n lies: in 
rechnological change and invesarnent to improve the productivity sf their agriculltuae and in 
beater economic performance to allow them aga participate fully in world trade. 

At low levels of per capita income, food imports increase the level of per capita food 
availability, b ~ r  ailso absc,rb foreign currency badly needed for economic growth. C~eswtriies 
with a high export earning variability in unpredictable world marker conditions, p3raicu"ari), 
face variability in their ovesaIl food supplies. Our analysis shows that commercial impsrts 
alone, in present circumstances, do naa normally cover the chronic food gap and are unlike$> 
PO be able to prevent further decling in food consumption. h%orzsver, as these countrips" 
import dependence grows, their repairment capacity weakens. 

Consequently, most of the study crpun:ries need large amounu of strucruml food aid fo fiHB 
the gap lefa after commercial imports have been added Po food' supplies. In addition to 
srrucaurat s"o~b aid, emergency food aid will probably be necessary in all1 the study countries 
ar some time to cope with unforeseen emergencies. 

In the scenarios, we have attempted 10 measure she sensitivity sf food availability to 
changes in other veriables in the food system, such as weather. B'caaeign exchange, and 
producer prices. Drought has an overwhelming innhae~ce because :as effects are ~an~litip*Q@: 
decreased food production and, tnerefore, decreased food avai1abilit)-; decreased cash crop 
prcduction and, therefore, decreased foreign exchange earnings; increased commercial food 
import cosn and, therefore, decreased fareign exchznge reserves. 

Incaeasing reai producer prices by 3 percent above trend and improving the financial position 
of the cou~tr ies  should lead to an 8.4-percent aggregate food praduoaioln increase over the 



hisrcrics! trend by 1990. This dramatic improvement would enable Five of the countries to 
if113  heir chronic food gap from their own resources without food aid. In ornay hlozambique 
u;o\iutld per capita attainable availability be less than 85 percent of its sonsarmpricon targeo of / 1591-83 level. Aggregate food aid needs woula drop 44 percent. 

I 

Such a change in ecanomic policy management would allow these countries to absorb solinace of" 4 
effects of rlatrrral hazards. As our crisis scenario for 1990 shows, an aggregate 29.1-percent 
drop in per capita attainable h o d  awailabi!iry would mean that the study countries wouJld 
need 3.6 million tons in emergency food aid and 3,1 million toms in ~tructural food aid go 
maintain 1981-83 consumption. To meet required nutritional level, these need figures rise tco 
4.2 million tons and 6.5 million tons, respectively. 

~.:snitude of these needs for food aid may be arnpereceb by the rather low probability of 
all the 11 c~untries being equaily severely affected by drought. Although these are among 
the most hazard-prone countries on the African continent, they are widely dispersed. 
Nevertheless, recent experience argues against clompliacency on this score. 

Realistically, dependence on food aid in these co~rrntries will probably grow in the years 
ahead as large numbers of people face inadequate diets and governments seek relief from the 
financial burden of commercial food imports. However, effective absorption of large quanri- 
ties of food aid in the short term is very difficult because of their limited transportation, 
storage, and management capabilities. In the long term, also, a dependence on food aid can 
exert a disincentive effect on domestic production, increases import management problems, and 
tends to shift consumption away from locally produced food commodities. 

The United States has attempted to tie food aid to self-help measures implemented by ohe 
recipient country to promote agricultural production and policy reforms (most recenoly, with 
the Food for Progress program). bfeausures such as these, although necessary, are difficult to 
administer. The governments of m a t  African countries are desgeaetely short of skilled 
personnel and can kai Ily coordinate the inflow of increasing food aid in emergency cases. 
Large increases in structural food aid to help deve!opmenaal programs would put adlditiainal 
pressure on already fragile institutions, and projectiii could quickly lose their effectiveness. 

But the broader question concerns the linkage between food aid and the search for a sebEarai~~lrn 
to the food crisis. The responsibilities of both recipient and donor countries are engaged 
here. The use sf she enlarged resources consaituted by food aid to support the 
impleaa~entation of food strategies and policy reform programs has already produced somle 
initial benefits in certain African countries. But success depends en the maintenance OF 
commi~me.i:as to these countries by surplus-pisducing c~unrries, where cereals stocks are aa: 
record Ragan kwels and aid for humanitarian purposes still enjoys an effective c6snstitaaewcy, 
Looking st ,-af:.ica as a whole in the years ahead, whether food aid is used as a resclaurce for 
delelopm-;ae:~r-~* is mere:y a crutch governments rely on to put off needed changes in their 
3gricu9tuxs! :-;tors and policies is likely to be a key ineicator of performance, 

In m s r  ut .Africa, the potential for increasing food production exisas. Most crop yields are 
ZQ-70 percent lo~ver than the international average because of a combination of deficient 
resources and a lack of groper technoa~gies, incentives, and support systems. Faod aid :blow@ 
is not likely ro reverse the declining trend In per capita food production. and must be 
:ombined uiah other types sf aid capable of improving the iigmstitlbn~ionzsl senppatrt necessary to 
expand ~sstaf food supplies. 
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Appendix tabie 12-. indicators of r e l a t i v e  v a r i a b i l i t y  in data series a d  cor re la t ion  coefficients, 1 P S 6 - 8 3 ~ - 6 ~ t i ~  
-- -" -IW____1_1_1__3___I_C_ - 

------. Caef f i c i e n t  of  y e t i o n  : coLr-- 
C ~ ~ n t r ~ / c w i m d i t y :  ~ r ~ d u e t i M : r t s  : food a ~ d  : A v a i l a b i l i t y :  1 8 2  : 1 & 3 : I : 2 3 5  : 2 3 4  : 3 6 4  

--- -----Y___-, - 
: (1) ( 2  1 ( 3 )  ( 4 )  ( 5 )  (6) (71 (8) ( 9 )  (10) 

Percent -- 
Niger: 

Wheat . . 54.4 109.0 45.4 . . . . . . 
Rice : 25.0 -. &70 

-0.29 
129.1 

Oat? 
49.6 .24 - -  .48 - -  .95 . - 

Sorghun : 24.1 184.0 193.8 18.6 * .33 - .54 .24 .20 
70.8 

.SB 
A l l  cereals : 19.7 148.9 

449 
15.0 -34 - .46 .94 .23 .60 *.I7 

Senegat : 
M i  1 l e t  : 23.4 95.7 
Wheat . . 87.7 8.9 , . .21 - -47 .92 . s .40 

19.2 17,s . . . - .23 
61.5 

.30 

Rice 
.38 

23.6 
.64 

: 32.7 113.6 *a 
Corn 

20.7 s.23 - . I4  '24 .77 .94 
66.0 : 26.9 55.1 $77 12.7 s . 0 5  - .21 .W .Q9 -23 - -30 
16.6 A l l c e r e a l s  : 23.2 48.6 8.3 .22 e.24 . I8 74 -85 * 77 

Somalia: 
Corn : 24.8 149.6 172.6 . . 23.6 .19 - .68 .58 .04 
Wheat 87.3 53.2 .- = .  . . -54 $56 

Rice . . 49.6 . . 59*4 . % 

-63 - * .PO 
79.1 51.4 

,Qfl 
.45 

59.5 
.AT 

A l l  cereals : 12.0 64.9 19-6 0 -03 -23 .Q2 .85 
.m 
.@ 

Sudan : 
Whcst : 36.0 31.6 69.7 12.2 -39 
Corn . . . 3 1  .58 w.30 

*.  
-.I2 

: 34.5 216.4 -. .& 
29.3 w . 1 3  .67 - 

31.4 72.7 96.5 - .26 . S t  .Pi) . ,31 
. 56 

A l l  cereals : 19.2 - .08 .54 

Zembio: 
Corn : 15.6 136.0 
klheat . . 214.7 111.4 - . l f  - .26 .40 . . . ,67 

46.7 96.0 . . "(43 
49.3 

,hS; 
.34 

60.5 
.91 

A l ( c e r e ~ l s  : 14.7 95.7 
. 29 

16.7 e.08 s.03 .50 4 8  .65 .4Q 

i: i mbo4we : 
Cot-11 : 32.3 229.3 * - :ova  .BS - -  .07 = = 

Wkent : 2Q.1 62.3 . . .25 
=.  

15.6 -.€is * -  .7? = = .4f  . a  

A l l  ceraals : 27.3 86.5 147,5 5 . 2  - .31 -17 . I 7  - .OB e.09 -7% 
----- --- =.=- -,-=-- --- --.--* ,-va--ap----s------ ---- -- -- _ -* _?_=_ __ 

* *  = Not csleul&ted, 

%sure@: Cnlsulntcd frnm FRS data base. 
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Niger 72-92 l C  WC 
Seenega L $, 13 4-93 -?,edG 
S m l  i s  14 ,EX3 9.32  &'C 
sudarp s.n c ,.a2 we 
Z d i a  6,40 5.03 I G  
Lwi&akw : -4.58 119C 5 .G13 
-.I 

MC = Nat ~alculared: imports nim; ad dare tw 
in  onsirtent to  ref lest awaningful grouth rate. 

'IWtMins fwd aid. 
'corn series i s  1975-83. 
3~ice series i s  1975-83; corn re- , ies i s  7972-83. 
%ice series i s  1975-63. 
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